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ADVERTISEMENT 

T O T H E 

SECOND EDITION. 



TH E principal Parts of this Trcatife were (itft 
difpofed into Order, lo fcrve as Materials for a 
Courfe oi Lcfturcs and Experiments j which, in the 
Year 1737, were given at LeydcH, to a Society of 
Gentlemen, moft eminently diftinguifhed for their 
Skill, in all Branches of Natural knowledge. This 
will be readily allowed, when it is known, that 
f^an Sioietm and Gronovius were of the Number. 
Cramer, who had collefted the Chief of fhefe Mate- 
rials, and made the Experiments, had been intruded 
in Mineralogy, and in the Praflice of Metallurgy, by 
(be greateft Maftcrs in Germany, and at the time 
above-mentioned, and for fome Years before, was 
employed by Doflor Ifaac La-Jifon^ as his Operator in 
Chemiftry. This laft named Gentleman, had rcfid'.d 
much longer at Lejdtn, thanihofc Foreigners ufually 
do, who go there to qualify [hcmfctves for the Praftice 
of Phyfick. He then employed himfclt in the Cul- 
tivation of ehofcAmwhichhe had there been taught > 
particularly, of Chcmiftryi and was highly elleemed 
(or bis Skill therein; and lived in great iiitimacy, 
with Burbavtt Van Swiclca, Gaums, GroKovius, 
s'Gravifaati, AlbinuSy and with feveraf other Men of 
great Learning, who refided in rhit Univerriiy, 
and which was then in its moft flourifhing State ; as 
alfo with IJnnaus, who was occdfionjlly ihcic. 
Dodtor Law/en afterwards icrved as Phyfician to the 
Britijb Armv in Flanders; where, by his Dtath, in 
A 2 the 



iv ADVERTISEMENT. 

the Year 1745, the World was deprived of the 
Advantage of many ufeful Dilcoveries. To hitn 
we owe ievera! of [he Obfervations contained in 
this Work, to which l^an Swictex, CroMovraSt aod 
others of the learned Gentlemen before mentioned 
alfo contributed. But the Care and Trouble of re- 
ducing the Materials into Order, and writing them 
out tair for the Prefs, devolved entirely on Doftor 
Law/en, as fully appears from his Letters tq the 
■}■ Gentleman who hath fupplied us with thcfe 
anecdotes, and who, in Jullice to the Mi;niory of 
fo Worthy a Man, thought proper ro make known 
how much he had contributed, to this Performance. 
If any Thing can add to the high Itepuiation of this 
Work, it muft be the Knowledge of its having been 
coinpdcd under the Direftion and Patronage ot Men 
fo diilinguiHied tor their Knowledge in Natural 
HiItor]r> and in every Branch of the Chemical 
Art. 

In this Second Edition, the Lijl of Englifli Au- 
ihon has been enlarged ; and the Referencts to the 
Philofopliical Tranfaftions of the Royal Society, 
brought down to the Year 1764- 

\ Doflgr Brownrigg. 
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IS H A L L, in this" compendious Work, give 
ibe Reader ihc Elements of [he Art of AlTiyrng, 
itiat is, tlui Pjrt of Chemiitry, which confills in a 
Riiti lixjmination of Minerals, by Means of a pro- 
per Apparatus. 1 have wriiicn ihis chiefly, that it 
may be of ufc to fuch Lovers of Cheniiftry as ap- 
ply themfL-lvcs 10 the Study of mineral Matters. 
For tfiis Reafon, fuppofing tiiat (omc of the (light- 
eft and moft common Chemical Preparations were 
in fomc meaiurc known to the Readtr, I have been 
very ftiort about them, when I have had Kecourfc 
ro them in the Praftifal Part of the dociniaftkal 
Art, except perhaps in fome Plarts, that required 
a more particular J^Jcicriprion, as bi-ing Inile taken 
Notice of in the common Cbcijiical Pnicefles. There- 
fore I thought it proper, previoufly to give a Oiort 
and fpcrial Theory of tliis Art, ihat ihofe who 
fhoul^l come 10 the Frocelfes, might already be ac- 
quainted with ccrrain Things ncceflary to be known-, 
that by this Means the Mind migiit be more coin- 
plc.«!y Inftrutftcd in the making of the Apparatus 
and liie different Manners of pruccding 1w more 
cafily undcrltocd. I have begun this Theory by an 
Explication of the lei's compound Obje^s of the 
Aft, that tliefe being fiDund pure, niigiii be diftin- 
guilbed by llieir outward Form, or by the Highteft 
Trial, efpecially in the Fire. The limple Stones 
have rendered this Matter the mofl difficult: For 
A i a'tnol 
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almoft all Authors have fettled the different CUfTci 
oi them only from their Figure, Tranfparency, Co- 
lour, &c. which Method, however, can be of little 
fervicc for our Purpofe, and even in general. Thence 
it is, tiiat there are Exceptions in every one of ihefe 
. CUilirs, on Account of fome Refcmblance with 
regard to the Particulars juft mentioned : So that 
Siones, which are called by fome gentral Name, 
do not always rcfemblc each other as to the other 
Charafterillics, even the more cfiential, which for 
this Reafon ought not to be negleded upon any 
Account. And as it is no fmall Help towards a 
folid Knowledge of Compound Minerals, to know 
the Atlion of the fimple Ones upon each other, 
provided one has a Regard to the Conditions rcqui- 
fite in every Cafe, and no unfeafonable Fiftions are 
admitted ■, I have for this Reafon explained the Vir- 
tues of the Menflirua in the fecond Chapter. In the 
mean time, let none expect to have this Matter com- 
pletely treated here i 1 mean as far as it is known 
from' the Experiments hitherto made-, becaul'e it 
cannot be cxaftly known othcrwife than from the 
Proctflcs themlelves. Therefore, I have inferred 
very few of thefe, and even none but fuch as 
might be conftrmetj by the eafieft Trial. Had I 
done otherwife, I muft have fuppofed that many 
Things were already known to the Reader, which 
are familiar only to experienced Artificers, to whom 
it would have been an ufclefs Trouble to propofe 
ch«m. I have, for the fame Purpofe, given a Dc- 
fcription of the Inflruments. 

It is cafy to conceive, thst it has not been in 
my Power to mention all compound Minerals, on 
Account of the numberlcfs Differences proceeding 
from their various Qualities, Proportions, and Com- 
pofuions. Wherefore, I would have what 1 have 
lad on ilicfe Matters, confidercd orly as a Speci- 
"wn, whicli, however may be very utlful, and even 

CcQJry to young Beginners. 

4 I have, 
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PREFACE. 

I h*ve addf d a fhort Defcription of the Works 
which are chicBy and flrii^IyDocimaftical, to which 
I have annexed Explanations of the Terms. Then 
folJows a Ihorc Account of the EfFc6ts, and of the 
Utilities rcfuiting from ihcm in fevcral Arts and 
Sciences, as far as thefe Things can be underftood 
heie. This is what I had to fay concerning the 
Older i have propofed to myfelf in treating this 
Theoretical Part. 

But, as I have, for (hortncfs Sake, feldom quoted 
any Authors in this Work, I Ihall here mention in 
general thofe from whom I have borrowed i though 
an indcfaligable Labour, the ciofeft Irlpeflion, 
and Hands that were not afraid of the Blacknefs of 
Charcoal, have indeed been my chief Mafters in 
this Art. As to the Theory of it, Dr. S/ahi has, in 
a clear Manner, given us the Principles thereof ia 
many of his Writings. Dr. Henckel has given us 
Inftruflions about compound Minerals, and chiefly 
about mctallick Ores, cfpecially in his Pyritology. 
Mr, Ercker, in his Trcatifc written in Germany^ called 
Pribitr-Bmb, and Jgrkola, in his Trcadfe De lie 
Mtlallicn^ Lib. VU. havf given us the ProcclTcs 
themCivc!!, to which Meacft. i'achfeni has added 
fome few Things of his own. As to the other Au- 
thors, (hey have borrowed ail the Materials from ' 
ihofc above-mentioned, or have not been made ufc 
of by me, becauie I knew them not. 

If the Reader approves of this Work, he may 
cxpe^ fomc oihtrs, that will perhaps be more 
elaborate. 
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chief ENGLISH Authors, 



Have treated of Minerals and Metals. 

rrr LEfVlSy M. B. F. R. S. Cmmerdm Pbilo- 
' fgpho-Technicum^ Lend. 1 763, 410. 
/. /•'. Htntktl : Pyrilo/ogiat or, a Hijierj tf the 
Pyrites, Lond. i?.^, 8vo. 

Af . da Ccjia : A Hijtory of FoJp.ls^ Lond . 1757. 4S0. 
Ubivyd : Lifbophylaaum Brtianiium, Lond. 1699 
and Oxf. 1763, 8vo. 

mUiam Borlact: r be Natural Hijiery of CormeaB, 
Lood. 1758, Folio. 

Gabriel Platta: ^Difcovcry of fubterranean Trct- 
furc, viz. Of all Manner ot Mines and Minerals from 
Gold to [he Coal, widi plain Dirtftions and Rules 
for the finding of them, in all Kingdoms and Coun- 
tries, i^c. TbisfmaU, lut eurieus Trail bath often been 
frinted at London in ^lo ; and lately in 8vo. at lie 
£nJ of a TtanJIalien cf Alonfo Barba. 

yfibaro /tlenfa Barha : A tt of Merals, the i ft and id 
Book, tranflaccd from the Spanifb by Edtoard Earl of 
Saatimcb, Lend. 1674, in Two Parts, 8vo, and lately 
rtprinred. N. B. The Original is in five Books. 

Jobn lythfier : Metallogtaphia, Or an Hiftory of 
Mciab, l^c. Lond. 1671. 4C0. 

Rohtrt Boyle, t.fq. General Heads for the natural 
iiiftory of a Couniry, Lond. 1692, i2mo. Jnlbis 
Book tbe Aulbcr layi down various Judicious Rules 
fir tbi Diftovery of Ores and Minerals. Mary euri- 
eus Things relating to Metals aitd Minerals, are to he 
ftuMd difperfed in bis pbilofejibUal fVerks. 
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A LIS^ c/" Authors. 

Sir Jebn Peiius: Fleu Minor j the Laws of Art 
and Nature in knowing, judging, ailaying, fining> 
rc6ning, and inlarging the Bodies of confined Metalsy 
in Two Parrs. The firfl: contains Aflays of Lazarus 
Ercker, Efiay-tnafter General of the Empire of 
Germany; in Five Buoks, originally tvriuen by him 
in the German Language, and intituled Aula Subier- 
ranea. The Second conuins EfTays on melallick 
Words, as a DiiSionary co many pleafirg Difcourfcs, 
Land. 1686, Folia, 

JahnRBHghtoH: AColIeftion for the Improvement 
of Hufbandry and Trade, 4 Vols. Lond. 1727. 8vo. 
In Vol. 1. You haite feme Obfcrvations 

On Nilre, No 11, 12. 

Of Sulphur, No 19, 50. Vol. 2. No. 222, 237^ 
In Vol. II. « 

Of Arfenick, No 243. 

Of Coal, No 239, 241. 

Of Copper, No 2 55, 256, 258, 260, 261. Vol. ill. 
No 464. 

Of Glafs, No 195, 196. 191, 198, 199, 179. 

Of Gun-powder, No 222, 223, 224, 227, to 
230. " 

Of Iron, No 168,10278. 

Of Lapii CaUmharis, No 302. 

Of Lead, No 261. 2^6. 

Of Ceaifs, z6S' 

Of Mercury. No 2S0, 281, 283, 288. 

Of Metal, No 243. 

Of Salt-pctre, No 221, to 230. 

Of Sal Gem Of Sea Salt, No 210, to 215, 217, to 



Of Silver, No 247, 248, :6i, 287. 

Of Viirioj, No 223, 234, 23;;, 226, 338. 

OfAiloro, Noa^K^ 

, In Vol. III. 
of So«:^Ka40s. 
_,'-,. ', ■ io Vol. IV, 

Of Minerals, i^s. p. 290—1—2. 
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Of Salt SpMfiip, Frmb^ Portugal^ Seoteb, ind 
Newcgfile, p. 454, i^c. 

Jobn Ray: A Cullcftiofi of Englifi Words not 
generally in ufc, fo ibis Book isfubjoinedzn Account 
of the preparing and refining Ibch Metals and Mine- 
rals as are gouen in England, Lend, ly^j, 8vo. viz, 
ihc filling Sijvcr in CardigcKfoire. The jfieparing 
•nd Smelting Tin in Corn-wail. The Manner of the 
Ironwork at the Furnace and at the Forge. The 
Wire-work at TiKicrn m MonvKusbfijire. Modus f^ 
cimdi yuriotam ccStU in Anglia: From fVermius in hta 
Mufeum, The making of Minium or Ked-lcad. 
The Ailum- work at IVhitby in Terkjkire. The making 
Sait at Namptwytb in Cbtjhirt. The Manner of 
nuking Salt of Sea- find in LancafHrt. 

John Lttwrenci : Anew Syftcm of Agriculture, 
Zjond. 1726, Folio. In this Work is infcricdwhat he 
r iuih colledled 

I Of Mines, Minerals, and Quarries p. 172 

I Of Copper 175 

f Of Tin 176 

Of Iron and Iron-works 177 

OfAllum 180 

Of Lead 18 r 

Of Salt, Sulphur, i^c. in theEardi 183 

Of Salt made aiid Sali-workx \i6 

Of Quarries, 0c. itjl 

Of Ctials and Cowke 194 

/Int. Neri : Art of making Giafi, with Notes by 

Kunkel and Merre:, Land. ivo. 

H. Blanteurl : Tbt Art of GlafSy Lend. 1699 8vo. 

Pyrotcchnical Difcoutles, containing 
Jobn Kunkei: An Exptrinicntal Confirmation of 
Chemical fbilofophy, &c. Gecrge Ern. Stahl: A 
fhort Dil'courfe on ihc Original of MetalHck Veins. 
John Cbrift. Frilfchiui : The Grounds of Pyrotcch- 
aicil Metallurgy, and Mtrallick EUaying. 

Thcfc Treatifea were tranfl-ited from the Latin 

by Mr. John M.ttU, Chemilt i but there- bting 

ftdS tbc Original aijny Sencenccs of Germen inter- 
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Kihtrt Pia L L. D. XiiuraJ Hifiorr of Siefff-d- 
^cr/. Oxfcrd 1686. in Fclio. of Ccal-pits, Cup. IIL 

§ 3U3^34^ 3^1 37» 6c,6i, 62- 

Cbarttj Lt.gb^ Nl.D. Haiurcl Hi^crj cfLtMC^^ire^ 
Chtjhiru tf^^ ^^^ ^^^^ '* Dcrhjbire^ Oxf. 1700 Folio. 
Edv;ard Brcxn^ M. D. A brief Accourc of fome 
travels in divers Pans of Eurcpe^ &c. with foax 
Ohrfcrvat'ons on the Gf A4 5i/r«r, Coffer^ ^vurf.y;:er 
Mifits^ &c. of Hungarian ice. Lend. 1685, Folio, 
and 4to. 

IVilliam Waller: An Eflay on the Value of the 
M ncs late of Sir Carbtrj Price^ L/ond. 1698, Svo. 
The PhilcfopkicalTranfaBtons of thk Royal Society 
TripoJy, Vol. li. p^rt 1 . 
Marble, Vol. li. part i. 
Giants Caufeway, No 485. Vol. xlviii. part i. 

Vol. xlix. part 2. Vol. lii. part i. 
Pebbles, No 483. 
Albeftos, Vol. li. part . 2. 
Ofteocolla or Malm, No 471, 476. 
Cryftal No 476. 493. 
Diamonds and Gems, No 476, 483. Vol. Hi. 

parr. 2. 
Tourmalin, Vol. H. part 1. and Lyncurius An- 
tiquorum itid. 

Coal, No 250, 336. Vol. 11. part 2. 

Coal Balls, No 460. 

Peat, Vol. 1. part i. 

Amber, No 468, 472. 

Sulphur, Vol. xlix. part 2. 

Salt, No 53, 66, 103, 142, f45> 493- 

Sal. Ammoniack, Vol. li. pare 2. 

Vitriol, No g, loj, 104, 256. 

Pyritje No 472. 

Coppcra*:, No 14?. 

Nicrr, No 167, 160, 93, 6. 

A Hum, No 14.2, 2 1. 

Mercury, No 34. 

Anii.nony, Vol. xlviii. part 2. Cohalr, 
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Cobalt, No 393, 3:96. 



BUck-lcad, No 239. 
Spchre, N04S2. 
Plaiina. N0496. Vol. xlviii. pvt 2. \'oL I. pan f , 
' Tin, No 69, J38. 
Lead. No 28, 39, 407. 
Iron, No 137, 277, 199, 48i.Vol. xlix. parti. 

Vol. li. part 2. 
StecJ, No 203. 
Copper, No 200. 
Turquoifc, or Copper Ore, No 4S2. Of firafr, 

zoo, z6o. 
Copper Waters, No 450. Vol. xWu. Vol. xi»ui, 

pail I. Vol. xlix. part 3. 
Silver, No 5S, 41. 
Thc.'\rtof Reiining, No 142. 
Of Refining with Antimony, Ko 138. 
Of Mines No 19, 28, 39, 401, 403. 
Damps in Mines, No 5, 442, 444. 
DerbyAure Foffils and PciKfadioo, No 456, 

477, 481. 
FoQU-Shells atid Animals, No 474,482,487, 
491, 491, 496. Vol. xlviii. part 1. VoLxlix. 
part I. VoL xlix. pirt 2. 
Figured -FoRils, No 4U2, 490, 496. Vol. xlvJiL 
part 2. Vol. xlix. put 1. Vol. xltx. pu-t 3, 
Vol. J. part I. Vol. I. part 2. Voj. li. pan 2. 
miHam Brownrigg^ M. D. F. R. S. The Art of 
making Common Salt, as r>ow pradjkd in modpaiu 
of the Worlds with fcveral Improrcmcnis propofed 
in that Art, for the ufe of the Briisfii Dominions. 
N- B. In this work is included the Art of prepiring 
Bay-Salt, fvo. 1748. 

For the Sjke of fuch as underfland LaitM, we muft 
DOt pals by thai magniBccnc and laborious Wotkof 
Emanitti SwedeMbargiut^ intituled, Primpia Rerum 
NamraliHm, Jive n:i-0'um Testantinirm Pb.^mmeita 
Mundi Ekmtniarii Fhth/ophue tx^itsadi. Drt/d^e td 
Lipfi't 1734, in 3 i6m. in Folioj in the 2d and 3d 
't6fB<t of which he ba-.b giveii'tbe beft Accounts^ aoi 



I 




i 



• Mil 
^K Ma 



*iv ^ LIST of Authors. 

only of thf Methods and neweft Improwments in 
mtiallick Works in all Places beyond (iic Seas, but 
aifo of thofe in England, and our Colonies in AtRt- 
nea\ wich Draughts of the Furnaces and Inftru- 
ments employed. It is to be willied we had Ex- 
Irafls of this Worfc in Etiglijh. So induflrJous are 
the Swtdts in improving themfelvcs in the Art of 
Metallurgy, chat they fend young Gentlemen yearly 
to travel, not only all over England^ but all over 
Europty to learn every Thing new in regard of 
Mines i wliile wc in England fit ftill at Home, and 
feldom go beyond a County or two; though, if more ] 
liiligeni Search was to be made by Perlons ofSkil:, 
there is great Reafon to believe that Nature hatli i 
enriched thefe our Iflcs wiih as great fubtcrranean i 
Treafurcs, even the Virgin Silver of Fclcfi not ex- 1 
cepted, as any other Spot of the fame Extent. 

Some brief Directions for making Oblcrvations and 
Colleiflions, and for compofing a travelling Rcgiftcr 
of alt Sorts of FolTils, wherein are many good Ftulcs 
for difcovcring Minerals and Ores, arc printed at p. 
g^^ i^c. of the Appendix to 

Dr. Woodward's FeJfiU »f alt Kinds digejiid into a 
Mtlhcd^ Svo. 1728. 

As for Catalogues of Minerals and Ores already 
known in England, fee 

Ch/ijiopbtr Merret : Pinnx Rtrum Naturalinm Bri' 
tajtHiearam, conlinais yegttabiliat Mimalia (^ Ft/ffUia^ 
Lsnd. 1667. 8vo. 

Uchemiab CreXt M. D. Mufstatt Kigali t Socieiatij:, 
or a Cadlogue and Dei'cfiption of the natural and 
artificial Rarities belonging to the Royal Society, 
Lend. 16S1, Folio. But [he mull complcit is that 
eUhorate Work, 

Dr. Woodward's Altttnpi towerdt attalural Hifiery 
0f ibt Fs0tef lingland, Lond. 1729, 3 vol. Svo. 

Concerning the Engbjb Lava relating loIfSnesiad 

Mitais, yuu have a I'ropoi'al for Laws by T'to' 

tJ' lighten, in bis Gslden 'Treafury^ or the CempUal 

Miner, being Roydl Inftitutions or Propufals for 

''Ji(Uj toeIl<ibrt£h ajid conHrm l-o^s, Uicrtiei, end 



A LISl" of fiVTHORs. : 

Caficms of Situr and Geld Affw/, to all the Krng*s 
Subje^s^ in fuch Parts of AJrUa and ^trica, whicb 
arc Qow or IbaU be annexed to, and dependent on the 
Crownof Enghnd, i^c. Lond. 169:), ijcno. 

The fame Author hath given u& another fmall 
Trcatife, entituled, - 

Rara Avis in Terrist or .the compleat Miner, in 
two Books: The iiid containing the Liberties, 
I^ws, and Cuftoms of the Lead Mines within the 
Wapentake of tVirkJ-wortb in Derby/hire. The fccond 
tcache[h,ihe Artot dialling and levelling Grooves, a 
Thing greatly deftrcd by all Miners \ being a Sub- 
jeft never written on before by anf, with an Expla- 
aation of the Miners Itrms of Art uled in this Book, 
|6Si, in izmo. 

Sir John Ptttus : Fodinje RegaUst or the Htftory, 
L.aws, and Piares of the Chiet Mines and Mineral 
Works in England, fFaUs, and the EngUJh Pale in 
ireJand. As alfo of the Mint and Money. With 
a CUvts explaining fome difficult Words relating to 
Mines, fi?f. Folio. 1670. 

'I'he fever*! other Lo^s now in force are fcatiered 
up and down in the Slatules at large : But that whicit 
gives the moll Encouragement to Miners and Me> 
ullurgids, is the famous Statute procured by the 
Jniereft of the great Mr. BayU, Anno i GuJ. and 
Mnr. Cnap. 30, intituled. An A<5t to repeal the 
Sutuic made in the fifth Year of King Hfnry IV. 
againft multiplying Gold and Silver : 

Wherein it is enafled, that all Gold and Silver that 
fliail be extradled by the Art of Mtlting and Refin- 
ing of Metals, and otherwife improving of them and 
their Ores, be from henceforth iniploycd for no other 
Ufe but the Increafe of Monies; that it be carried 
to the Tower of London, where the owner ffiall re- 
ceive the full Value. And that for the future no ' 
Mine of Copper, Tin, Iron, or Lead, (hall be 
hereafter adjudged a Royal Mine, though Gold <v 
Silver may bcexira£tcd out of the lame. 
, Anno 5 Cui. and Mar. Chap. 6. 
An Aft to prevent D'Jputcs md Contravcrfiti cqt»- 
ceming Rc;ta/ Minis. \( 
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#yf ^) ^r-. 'i\\i'//i/j^\r,^ w.::; 2^; E.czliop Shi.. :r.::-ii 
//f * j- f J i''*':\\ Jf-ri^ ; V'cy were c^-nri V::—-:^ 

i\ »' 7V''* I':" '.;; '>f Y^/r^^Prire^ who got good Srorc 
1/ '/.)/•■: ^jxr\:*r,x, \\\\ L ft at- there. 

'\V^' I Ma/: r'-iaMr^g to wrught /^.V.V wfr* rV- 
i/i'fJ/ "/..':.i"l if.to a frr;a!! Volume, which it is 
|'i»y w" iiiv* fi'/t a ri':'// FvJition of, with ihe Acci- 
1 1 ,/i 'y| all t'," f.' w Sraf'jtcs; the 1 itle wjs, 

A iffUihjIoHf! f'/F ('i'jtd'dm\ Silver IVarfSy or a Ma- 
f.i. I I'/f <i'/l'llir,irli'». IJy //^. /^. ot LcndoHj Go!d- 

Mil! /.// /y/v I />/ l^/rliyfliirc, 173+, 8vo. 

/.it"» ////i/ (jilh,nn fjf Miners in the Fore/l of Dean ^ 
$11 ill' Cnitnti (.'I « #*'.»M ' (I'-r, »^'^7> izmo. 

I'l.UM'i //f •^■1 f/W (:ff/lf.nis of the Stannaries in 
( i.r 17 jM, //;/// l)j von. //W. i7^.?» Folio. 

• ih, > 1/ Miller iilia hjc/'liiUtti^ Ike. Lend. 1 7 1 8, 8 vo. 
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Being the Theory of ASS A YIN G. 



CHAP. I. 
Of th Dejimtion andObjeS of Assaying. 



Kppe: 



'A' 

i -TV 



SSAYING* is the Arc of Separating 
AblaUt Stmi-MelaUt Su^burs and Adi- 
neral Salts from each other, and frotn 
Bodies mixM with them, fo that it may 
, what Quantity there was originally of each 
in the Body under Tryal, or what Benefit may be 
rcaptriii from the exirafting of it. 

2. All Minerals are the Objefls of thii An : For 
the Badies aforcfald being feldora found naturally 
pure, and under their true Form, butmofl common- 
ly mix'd and confounded with each other a thoufand 
t'-trercnt Way^, and with many kinds of Earths and 
Stones i it is proper that the Workman fhould know 

' A Corruptioa, by tbc WorkmcDi of the Word E^V^i. doivcd 
ton ibc Frencl) F.tapr, to 117. 
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the Nature of all ibcfe Things, to be able to deter* 

mine, what is rcquifite for the Separation of them. 

3. I Ihall, «ich tlte moft renowned Dr. fiefr- 
baave\ call Minerals and Fojftls natural Bodicj, 
formed in ihc Bowels of" the Earth, or in its Surface, 
and whofc Frame is ib very fimple, that no Eye, iho* 
ever fo (harp, has been able tvcn with the beft Micro- 
icopes hitherto to difcover in them any Variety, lie-* 
twcen the Parts coBtainihg, and the 1 hings there" 
conuinedj but 4 perfect Likenels ai^d Affinity oF the 
Pans with the Whole ; Though it is known that i 
moft of thefe a Concurrence of fluid and folid partu 
c^ hath been effcfted by certain Mixtures. ' 

CbrcUary. He therefore that artcmpts to give a r 
tlonal Account of the Art of KiTaying, ought preyi- 
oufly to give fuch a Defcriptlon of the fimplcr Species 
of Minerals which enter into the Compofiiion of the 
Concretes, as may betaken from their external Form^ 
frojii their being Gmply put into the Fire, and frotn 
other flighter Experiments hereafter to be mentioned. 

4. All Minerals hitherto known, may be rtfcrrct! 
to five ClaC'es, viz. Metals, Semi-Metals, Salts, Sul. 
phurs. Stones and Earths. 

I. Of Metals. 

5. Meials^ when pure, are Bodies extremely poit 
derous, fufible by fcvcra! Degrees of Fire, folid ii 
the natural Heat of the Atmofphere, apt to be ex- 
tended every way with the Fiammer, antlof the ud 
moft Opacity. They are fix in number, viz. Gold, 
Silver, Copper, Lead, Tin, and Iron. 

6. Gold, Sol, whofc Mark ii ( O )♦ has atl the Cha- 
raftciifticks (§5-) of Metals in their utmoft I'erfc- 
fiion. It lofes between Vt ^^^ tv °f 'ts Weight, it 
purediftilled Water. Though ever fo long kept 11 
a State of Fiifion, and in the greateft Fire, it lofel 
noiTiing of its Subdance ; as it is ot a moft fix'd Na; 
lure. It is infinitely malleable; it gives no Soui 

• Eleo. Chem. Vol. I- p. 5&. 
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l^fTirti ftnick; in the Fire it no fooncr whitens, hut It 
"iflelt? ; and (hen looks of a Sca-grcen at ihe Surfact. 
mua/('iHi hi% no Power oh u. Us diftinguiiliing 
tilour is ytllow. 
SclioUoii. Tif Operations hcriafttr tb he made upon 
rtU, andwhkh Ifuppufe art as yet unkno'jin to ibt Ria- 
■jillgive him a more exeSI lata of this MtSa!. Imtrf 
t the fame of the other Metals. 

7. Silver, iMtta { I ) lofcs -,V or A of lEs Weight in 
S'atcr: In Fire ic is as fix'd as Gold arid ttielis in aT- 

bofl the fame Heat. Next to Gold It is infinitely mat- 
|eaMc, arid eafy to be brrtt. It reGfts the bcft A^a 
R(j/V, and is of the fineft Iliimng white. 

8. Copper f S ) Venus, iofcs between 4 and | of Ita 
Vcighi in the fame Water. It is not very fix'd in 
Ijrc, bu; lofts .1 great Part of its Subftance, in Ex- 

paUiion and Drofs. It h likcwifc malleable, buE 
uch Icfs than the foregoing. It gives a loud'Soundj 
oks of a deep yellow, is not fufiblc but by a great 
^cat, and no fooner begins to whiten, but tinges the 
Fire wi:h a inoft beautiful blueifh green. All Salts, 
ktd Things containing Saks, corrode it, when ap- 
(l;cd to it, in which cal'e it afilimes a great Variety of 
tolours, efpecially the fincft green or blue. 

Scholion. Fofills are here /aid iy me to bt turned into 
koriic cr Drefs^ »/", wbentxpejed to the Fire, tbty e^ume 
' t Ftrm of Ctafs \ a h-iitU Sedy, fuJsbU ewd fix'd in 
|F«, asid indipiluUt by IVater. 
'• 9. Lead ( h } Saturnus, lofes between 4r *nd ,'-, of 
t Weight 10 Water. It nnelts long before it reddens. 
3iisno[ fix'd, but Iofcs much ofiis Subftance by Eva- 
bration ir. a great Fire, and, according 10 the Degree 
ifHcat, turns entirely into aduftyor a vitrefcent 
^'Urols, of a ycllowilli Colour, called Litharge fZ-i- 
^tbargyriMm.) It is very tcoacioiH, and the foiteft of 
Metals. It gives hardly any Sound under the Ham- 
mer, tn^ is of a bloilh wliite Colour. . 

10. Tm,(V),7i/;)i/^, is the lighicftof all Metals, 
t Iofcs T of its Weight in Wattr. It is not cif a 
'sM Nature, but melts in a mild Fire, long before 
B 2 i& 
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it becomes red lot. It, in a (hort TImf, partly eva- 
poratcs into Smoak, and partly becomes a Catx. It 
is Icfs malleable than the foregoing, tho' not very 
hard : If bene, it makes a crackling Noife, its Colour 
is much like that ot Silver. 

1 1 . Iron, ( S ) Mars, lofes between ,\ and | of its 
Weight in Water. It is extremely fix'd in Fire, which 
inuft be in its higheft Degree to melt it : When in Fu- 
fion, it lofcs a confiderablc Part of its Subftance ■, it 
fparklcs, it diffolves into a Glat's ol a dark blue Co- 
lour, anJ into fulphurcous Vapours : It is the moft 
rigid of Metals ; however, if it is not immediately^ 
quenched upon being red hot, it is malleable enough,- j 
it is of a watery Colour, and is actraded by the Load-' 
ftone. • 

12. Quick-Silver, ( g } A£frfKmj» though it has no 
other meialiick Quality but its Ponderoufncfs, yet 
is almoft univerfaliy reckoned a fcvcnth Melal. It 
lofcs TT P^" °^ '" Weight in Water. When pure, it 
is ever fiuiH, even in the coldeft Weather, and of 
courfe not malleable. It has the br jghtncfs of Silver, 
and is of the utmoft Opacity ; being rcfolved into 
Fumes by a middling Fire, it evaporates entirely, a 
very few reddilh Grains like Sjnd excepted. 'ThefC 
Vapours, however, being collefled, return into the . 
fame Mercury as before. 1 

Schohon \.1h€fcaTe theCbaraSleriftitks ef ibepttrefi j 
MelaU, •xben feparaie from tacb elber. Thty tberefori j 
are net good, wben two or mere ef ihem ert mix'd icgt". 
thtr. for hjlame. Copper^ Stiver, and Goid, ivhti 
itttited isgethtr ivisb Ttn, left ihttr MalUabUiijt chan'A 
fieir Colour, &c. f' 

Scholionll. t he fpeeifukGravities ef Mflnh caitnA 
bt very fxaSify determined; /or thty vary a fmall Ma A 
ttr i frji, according to the different Heat cf the Atmep 
fhtrt^ wbiib txpandi If'aler and ether Fluids infinite^ 
KCte tban it dofS felid Bo/i'ts \ and, h ibat unequalDin 
MUtitn ef the fFtigtf, makes it impeffible to ajfign them' A 
tonfiant Proportion, unlefs (he Heat be determined with 
Ibegrtalefi Exa^nefs, Secondly, according iplhefn't\ 



AsSdVING Mf.TALS. 
fDtgrus of Pitrtnefs in tit lydter j mbich Ikffertnct 
'mfs/eund n«l iatm/sdtrabk. Thirdly, Accord' 
' fferetU Parentis of tht Metah : Forfhertis. 
lietal feand Jo very pure, hul mbat ntay ea- 
}Bratailoie mix'd vjuhfgme olbtrs. Fourth- 
XUtbt feveratli'agbt of the Almofpbere it- 
p the Jije^cf its Variations b£ not very confi- 
f/iij oftavnii 'xby there are as many different 
•jitits affigned to Metals, as there are j-lu* ■ 
>at have fearchtd tbis Matter by Experiments. 
\ wtleji iht Metals be of a very gnat Impurity, . 
VSum of. fiU the Differences refuHing from the ftid 
"^^afes it not fuffiiient to iixda- any particular Metal la 
• ■ difiinguifhedfrom any ether by ttsfpecifick IVcigbl, 

II. 0/ Semi-Metals. 

13. Thcr« agree with the foregoing, except ihat 
iliey have pqt rear the fame Malleability, if even they 
luvc any. They are as fojlaw. 

14. Zini, i? a Rody of a, blucifh wbiK Colour; 
br.ux ar.1.; loiiisv^hat cenaciousj ofconfcqucnce fome- 

:hough much Icfs ihan Meiais. It 
i 'ire, foon after it fmoaks, ami then 
ll, . .. : ..[."'ace in the Forni of exceeding light 

white I'lowftts. Ill a greater l-'irc it burns with % 
Flame of die tnoH beautiful green Colour, which cvi- 
ffpiiy betrxfs aii Abundance of Sulphur. 
,, If,. Bifinatby Tin-Clafs, whcabrokcn^ appears to 
fOTiJill of fmal] cubic Particles, and tlyrfe again confifl. 
^* minute Laminas applied to each oiKer. It is more 
iitic than the foregoing, but differs liitlc extcrnal- 
cxccpt that it docs not alTumc the blue Colour, but 
lies rather of a Ihining and vciy light yellow, 
16. fiijii[/aje///W/iiM,7v, is extremely britde. When 
fttlly clcanfcdfrom Sulphur, it lurpaiU-i the forc- 
ing in wbitenefs : It requires a greater Fire to be 
Ittd i which renders it eafy to be dirtinguilhcd from 
^ two former. 

. 17. There ii among the Minerals anotlirr Boily, 

■ich de&tves to be cTailcd among the Scnii-Mcta's, 

B 3 Oil 
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on account of itsvaft Affinity to them, vtz.Arfeait 
(txs). This, if perfoflly pure, mu ft bewhiie; 
grows fofr in the Fire, and then evaporates entircl; 
into A thick white Smoke, thac has the unplcafart 
fmdl of" Garlick i but when grown cold, it gather 
into a folid, half tranfparent, ponderous, white body^ 
It is not inflammabtc. When cxpofcd ro the Air, '^ 
afliimcs a fnnall milk white-Skin ; ic may be reduce* 
into a Rtgalm, very mueh like Antimony, and \A 
flammable. 
- Cer«tlar. Some refer Arfenick to the Clafs of Su( 
phuwi but very improperly, as it plainly appeaf 
irom ihe Comparifon of its Charaflcriflicks juft mcii 
tioned, with thole of Sulphurs. 

III. Of Salts. 

i8. SaltJ arc Bodies diffolubh in Water, melting ~ 
or volatile in the Fire, but not in fiaiti triable. 

19. Firft of all, there are two kinds of pure and 
natural Salts among Minerals; one neutral, theothcr 
acid. 

20. The neutral ts of two Sorts 1 tlie firft i&com* 
monSattfQ), Muria^ which, if pure, is always of 
the whiteft Colour. It is fcmiptlluciti", difioJvcs ir) 
pure Water, thirUcns in a gentle Fire, appears tp 
cbnfifl of fcvcral teffcllatcd, cubical and licxacdrs'" 
CryRak, jointrd together in truncated Pyramids i ifl 
crackles v(ry loud, when thrown into the Fitc. 

21. Thcotheriscalicd Nitre(ct)), which, when di( 
folvcd in pure Water, and cryftallijcd, according t 
Art, aflumesa prifmatical hexatdral Figure, tcnrllS 
jiatcd by Imallpyramidicat Columns of the I'dmcNumJ 
bcr ot Angles. It is white, and nearly cranfparenff 
In a putt Fire, fuch as the Rjys of the Sun colleflctf^ 
orio VelTclsdcfendcd from any Futlfallinginrorhcf 
it grows liquid by a gentle I'leat: !n a great Fire, 
piTtly perfpircs through the VeHcls, and partly refolvi 
into a Smoke, whicli u the Nitre iticlfi but, any in^ 
fianifnabie Body being added to It, It burni *ith a vcj 
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great NotTc, and, with ihc Matter addedi clianget 
part into an yUJteli. 
it. There isaltbanacid Salt, called Vti^um FoffiU, 
'Jbund in Vitriol, Sulphgr, Allom, nay, almoft ewry 
''{LVhcre : It isfcldorapurc, if evcri but adheres either 
to Meuls (apd chicHy to Copper and Iron) or to cal- 
earegus Eartfas, more commonty to there that turn in- 
tP Glafs, nay to the very Flints; or is niix'd witU 
iniUtnniable Fofllls. But what dirtinguifhes it fiom 
all others is, its being more ponderous and more fix'd 
than ail the other Acids that are known, which it 
^rivcs out ol its Matrices \ mix'd with pure Water, 
jigfows very warm; it miwrs with common Sulpimr, 
accompanied with fat Matters ol any kind. What 
its Power upon Metals is, will be fiicwn hereafter, in 
our Chapter of Minfirva. 

23. To this Clafs might perhaps be referred the 
Acids of common Salt and Nitre. However, as they 
^^an bcextraded by Chemifts from thefc Salts, only, \l 
3(i not very fure thai they are found natutally any 
where. 

CorolUr, It is aqueftiqn whether there may be found, 

•ally, any true and perfcft Alkaline Salt, whe- 

:r Bxtd or volatile, in the tninctal Kingdom ? Thp 

trtner feem& to be confitm'd by the Salt ol the £^ 

■'aters, and by the jV-i/rjoii of the Ancients: Marble, 

Stones cither fetid or caiy to be cleft, poflibly 

jsoniam the latter. But both Points require a mote 

'^jKcurate Exaniiiiation. Sec. i>. Hodman " ^nd Htn^- 

IV. 0/ Su LPH U St. 

14. Whatever is inflammable, iscslled amorg tSe 

tChcmifts by the gentral Name of Sulfhxar. You find 

' '% io the mineral Kingdom, always m-^'d with .'^cid, 

'(522.)othcrwifethcpufeinflammablc Mineral fecms 

silt to di^er from the vegetable and anima^ \ not decs 

' Diffsttat. phjfito-Chtm-Lftp.n.Obf. r. 
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itfccmthatihereare two kinds of It in Nature: In thU I 
Cafe [he whole Difference between the fevcral kinds ' 
of Stilphkr, would confifl: only in their various Mix- 
tVirewithheterogeneousMatcers. As therefore Nature 
haidly affords any pure inflammable Matter, tliis is 
not tite Place to treat of the fcveral kinds of Siclphurj, 
which are never without Mixture: Our Derii>n rc- 
. quires, that we thould mention thofc only that arc of 
the fimplcr kind. 

V. 0/ Stones and Earths. 

45. Sfenes arc Bodies not diflblvable by Water, not 
malleable, not inflammable, of the raoft fix'd Nature, 
•odperfcflly cohfrcni. 

a6. When they confift of minute impalpable Par- 
ticles, iittle or not at at] coherent, they are called 
'Earlhs. 

«7. But when, being vifible, palpable, and extreme- 
ly fmall, they rcverthelcfs appear (till minute Stones 
heaped together, they are called Sand, Gravel, and 
Grif. 

28.0ur Defign chiefly requires, that we fliould 
flrtw the Differences of Stones, rcfulting from their 
different Changes in the Fire : Nor will it be needlds 
l» point out fuch of their other Charadlcri flicks, as 
are eafily apprehended by the Ser.fcs. 

29. Some of ihem will melt in ihe grcateft Heat 
of a Wind Furnace, and are faid to be of the vitrifying , 
Kind : To which Oafs they are referred. 

N" I. ScinftuSt or cUavwg Stone, which is a StoiK 
confifting of a heap of Laminai that cleave eafdy ■, 
is opaque, very foft, moft commonly black, in whichl 
Calcic is harder, and goes by theNanicof I'/fiif, othcr- 
wifcitlooksofadarkbluc,orafh-colour. Thefc Stones, 
put in Veffch clofcly Ihuf, fuflain a moderate melting 
Fire, without any Alteration 1 when the Heat is in-^" 
crcafed, they are put in Fufion ; and then the firl 
blaik kind of them turns into a clear black Glafs. Bui 
fome of the other Species arc by the ftrongcft Firo'l 
raifed up into a Scum, infomuch that a fmall Qua^itity j 
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of [hem will fill a large Vcffcl, and then turn ineo i 

I, Very fpongy and lighc Mafs, thit fwiim upon" WiTer. 
».* N" a. Common Pstfer'j Cley is Vrfa'i'y, and of s 
Nrhitifh b'ue Colour; in Warcr it foftrni Inio a teni- 
IfcousPaftc ; a middling Fire hafdens it fiift, and a 
itrongcr Fire at la!l runs tt into a Glafs of a dark 
green Colour. 
'• N'3.Theft/«and 7err^ ^Ipl.'at^, orfiafeJ E^th, 
have an Affinity (N' i.) with the fo*egoing, but arc 
ot a fatter Nature, and cf different Colourj. They 
^ liarden to fuch a Degire in a modern melting Fife, 
lliai ihcy n.oft commonly give Sparklet, when ftrucfc 
iriih a Fliiit; in a rtrongcr Fire, they turn into 
Slal*, pjrtly loiid anti green, and partly fpungy and 
Rhi, in N*. I .) To this Clafi bdong ■ few Eanhs 
fthe Narmeof Marie, though not quite fo fai. 

N' 4. Wrsf, %vhicS is a vaftiy ponderoos Store, 

when ftruckwitli a Sreci, gives very bright Spaildcs, 

Irfaich, being examined with tHe Microfcopc, prove 

be Sfvrij of melted Iron and Siooe. It n infioite- 

r lurd, and of a great many Colours, ft aOumn a 

Inultitudc of diScrent Names, according (o the Varie- 

j of i(s Colour, for the Beauty of which it is very 

much valued, though in confiderauon of ig Sizr it is 

[bmetimes of tK> Price at all. If this Sto^e, ckher 

nits natural Surface, orwhenbtokeo, isvcrycattiag 

md tull of Angles, it is called by ihe Miners ^mam: 

meof themarecafiiypot inFufion iniWifidFor- 

fbace ; others reGft the greateft Fiie widjoot hirdly 

F Mny Alteration, and might be ihou^t noc to belooe 

' to (his Clali ; but, by means of a ImiH Qoamiry ol 

Salt, or Ibme twher Minjhmm, nay by metns of the 

-^Ikah in the CoaU, they will mdt in a nikn Fire, 

•When they arcooly minute Flints like Graini. '-»r;p- 

•.ed together, but not adhering to each r. Vr. r^'-y wr 

C3.llcd San J or Gravtl. But whtn they JVt.: to;»-hfr, 

though diftinftly colleiaed, they are c>".-i * ^A-idy 

or gravelly Scone, which is of the fame Si.*-, -e «• tike 

Flint, and aCTumes in the Fire a Variety ciCoiojn, 

Forms and Delicacy. 
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30. ZJmejiixei conflituu another kind, nhicb, wbnft* 
burot in the greatcft fire, are fo changed as either «»' 
foften in the t irc im mediately, or 10 cleave into Limei 
by addhig Water to them. Ol' this Cla6 are, 

N". I . Spati'tttiy or Spaed:, wliich is a foft Stone, and' 
will be reodei'd lb very britiie by the miidcft Fire,-- 
10 which it makes a gentle Crafkling, that yon may 
nrducc it into Duit between your Fingers. It varie^^' 
iisGraviiy,as icistnore or Icfccompaft. It moft conT^ 
monly con^Ai of rbonhoidali often of prifmatical, p*? 
rallel, and oblong P^rts, varloufly tranfparent, am* 
genirraUy of a watery or milky Colour^. 

N" a. MarhUSi which are of a great many CoJ 
iours, and oficn of various Colours at once. Marbli 
is a hard Stone, tnoft commonly opaque: If, after ha- 
ving been buint in a great Fire, it is expofcd in tlwf 
Air, or wet with Wattr, it generally cleaves witl^ 

treat Violence into a thin limy Powder: But this ftil( 
as an Exception j for there arc Marbles rxtremelji* 
neat and fine, which, in a Fire not over- violenr, turiri 
into an opaque kiad of Glafs, but not at all into 
Limr, ' 

isl° 3.-Sul^Siiii,orDrept'St6>teSt'Khkh isalightfofi 
Stone commonly of a white or grey Coloyr, therefore 
always calcareous and will always burn into Limt^ 
It fcidom proves of another Nature. l 

31. Finally, there arc Stones which, in the greateft 
common Fiie, either do not change at all, or at IcaS 
are never melted, nor reduced into Lime by be! 
wet: Whence they ate very properly calie^ ^fyri, 
liich whereon the Fire hath no Effed:. 

N" I. Cbaik deferves the iirft Rank umpng thef^ 
as itfuffers no Alteration, if pure, not even in lii< 
Fecut uf a Burning- glafs. It is light, white, foft 
and pofous. It tranfmics Water thiougliit, and fer 
ments with all Acids, in which it alfo diHulves. It ij 
not fat, but rough to the Touch. 

N''2. Thechall!yir]<i impure MarUt camentxt: T< 
their Clafs muft be tefcrrcd the Terra TrtpoUtan^, « 
IripoSjy whicb 12 likeCKalk, but li^hccr, and tccis foft 
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Ic is-lound ycUow, wliitc, reci, aad gKfi and 
Lrdeos in the (Iroogeft Fire to iucK a D^ree, as u> 
^vc Spafkles with i Si«I. 

N' }■ yf/le,^us, a Slone confilliQg of rigid and 

fcriogy Ftbics wove t<^cthrr» and cmiingtich other 

} 9^ols. h vuict vfiy much i>s (i» ksWdght. Itiurce 

I tinges in lbcg:Mtclc Firr, except thit it conuooolr 

L^rns whiip, iuid bccorr.e^ border thta before. Theie 

Jr a k,jijd o/ vrry ligUc J/lt/liiJ^ cillcd .iK«r Jl^Mlc. 

tfm, which melr^ ir^a a bU<Js kind of Glaii *. 

h N' 4. AuuaxthuSi or t^ib- Fiiv\ whichis Iitttc di& 

VrcrnUom the forcgoi fig, excf ptlluiiu Fibres are plir 

int anil, parallel ; (a ihat (he Hrjuifi mtkc Tnmul, 

Qloch, and Pafwr, with a ccruin Vjod of it- It fiilUio* 

^ moderate Fitc wiihouiheing altered: But whsc icij 

'acpofcd to tbe grcarcR Fire, it either partly or wnoUf 

^fcft i» PUanineis: Tlii^ischieOy true of tfa»t kind « 

P-j#»n*»/i'«4,. which h iViablc bctvrten the Fic^ts, tnd 

if falUjr caikdjf'Umtnp.'dMiyux : For it hudeos inFirc 

I ^ fuch a Degree, as to Drikc Light wii& aSuc] -f. 

, N» 5. OUipi)^ Lebeluvt Laput Pol-Siau*, whick 

ElseXiil!)' iike harti Soap: It is moll cciifaonlf 

mnsiut traprpjrcnCi M\^ pondeious cnc^h, ana 

tery cafiN' c*ived with a Knifc. lo theFuc, it iimis 

itbite, and Fiardens tofudi a Degree as not to be fur- 

(BHcd by Flinn, and to Crikc a Light joiOKdiatdf- 

HUl a. cieavo in i[k greacefl Fire. A few kiods oi 

Tob^CCQ-pij^e Clay belong 19 the ftavi Cia&. 

N" 6. TeJii, iti&aSconecooGftingofGiiaUScates, 
jftng one upon :;nother : It has s i'mn-.- f--i - h ~» 
!oni«imcs icitiaoos; ftntU a g-' "-:» 

[here nootherAUcration^bui its br ;:c. 

N' 7. A/Ji<;, Glimmer qr G! . , ,: .. . . : jrc- 
g'i;ng kind ; ihining, and biighcci, black, g-^nj or 
lilrcr.cQliiut'di noi cjd ic be coaquci.-d by ciibci Fiie 
or W'MCf, 
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Many liinds of thcfe Stone*, which feci 13cc Soap 
before they arc burnt, become fomewhat roDghby chQ 
Forte of Fire. 

' 3'a. There are dill many other kinds of Stones, 
whofe Differences arc infinite as to their Figure, Co- 
lour, Hjtdnefs, Trarifparency, and Weight. I Ihall 
fhrtvsr [Oi-n\imrTJlc[hcna; my chief Purpofe requir- 
ing. I'.ui 1 ftouh! only dcfcribc here the muft com- 
mw> ol them, and thofc in Wliich the other Minerali 
llK'rt<*fltnniOnly lye hidden. Bcridei, there arc many 
Sprts of Stones that are Mixtutcs of fcveral others, 
wflichitisdoTDur Bufinrfshcretomciuion, as wc treat 
nuly oflliofc that are fimplc. As for the reft, what- 
fnrt'ihrt Stones are found, bcfidcs thcJc, may be re-; 
fctmlti'oneol ihe hitherto mentionrdClalfc; though 
therwlllbly have other Charaflerinicks belonging to 
t(W« l» a more fpecifick Manner. 

»(v However, I by no means beljevs, that what I 
KlW hltlierto laid, ti fufficitni for a perfefl Know- 
|f,1.v* ,.( -ill t\:r <.'r>r\es which Nature affords: For 1 
\\.\\. : I could, not what I would i and 

|1<, . : ir-crhiiig belter on the Subject, I 

tti' ' ■* '* Tlicrc is certainly fuch 

dh I ' . rnis and Ptoportions in 

\\y. \ ■.'itniRlves, that noEye 

|i . ..;l) of Inftrumcnis, lodi* 

(liM ijicly. The Figures, Colour^ji 

invard Qualities, arc feldom con-* 

it upona Multitudeof Caulcs, tH« 

,_ (M (lie Mattrrcfthc Sconeiifclf: So that he' 

may i <lily be deceived, whom forms any Judgmcmoi; 

IJlmtyfllun from them. That Method is better^ 

(^rmlntJed, which makes the Trials in fcveral Degree^ 

1)1 Kirr, fifft in elofe VcfTcIs perfectly clean, and able^ 

l^fflfl Fire, wid then in open Veflels, and in 4 

|BM Fumitrr, era Siniih's Forge. 

^^^■■Vyho "^ deny thai there arc many Gt«iu*i and^ 

^■p.'K flm))le Minerals, bcfidcs thofc already" 

^^Boncdf It II not to be doubted, but that there 

^^Bthe-NatUte of 1'hlngs Salts and perhaps Me^ 
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t&ls, and Scmi-Mculs, diScrmt froin tbofc abovc- 
niendoncd, nay perhaps MiticraU thai could not be- 
referred to any of ihcre CUffcs: Nor c^n we deny it, 
when wc confider that Nitre, wfiich, u far ts we 
know, was a Secret to the Ar.^'icaUj bu been fousd 
out but a few Ages ago. 

Ceroll. Ai the Art of AHajing teacfaes the Nsme 

aVld difftrenceof fi.Tiple Mineral!, and the Mic^;a 

of thole componndcd, its Ufriulfccfs is eridgnr foriae 

Com pleating X^iumI Hiflory. Nor d it Irii ufeiul 

and necc/Tary in Mftalkrg^. For a do Mu cazr 

I pfs any cenaia Judgment upon the XaicT of Mi£C- 

Knh, from the bare Inff ection a', rhea, he sxA I'ac 

pfliit purpofc Ii3ve Reccurfe r j >_' onnaftical ExperU 

mems. Let'usiake, fc: ^ ^.zra Lna 

Ore, of a yellowifh gri.r --.s*J viA 

Cryftahrefcmb;irgP[:j;, ' '. ^^iA, 

I far as I know, is four, _ * • .l 

I fepporc a Man to ha^ c 1 ■ 

lus very rare one csccp:; ! - 

■e, Colmi', and Wcig.-: ^.; . . ; 

1 find out, that this Ore is t . -, 

|hich any Man flcilled In tt^Ie 7 /j 

b irue of many othen, .1 - .-. a^trr* 

FMine5, who had, »;■ -.esc, x^- 

tken Ores of Tin tor '_' 

35, The Aim ot do -> 

""i; tlW!- to know,^- ;. 

y of each Miner*! :s c. . ,;.i 

ibjeft i ftuTidl\, wLai k.i:.. i.^ :,- t^^r- =-*> ae 
Srtrtded out of if, »i;b uxnc &:3£££. 
Scholion. Tlili'^Trfffef Miaej tr^etf:am^ kj 

'.-^-': .£: ''jfatiiamu JwEar- 
■/id IB i4JXcr Wmh, tr imtkt 

f Vii Laz. Erciaj /■« .-. la:-. =» ic. 
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room tbtreeffim other Mithci surf ^ fuh/Htnttd equ^ J 
itnf/lciaL 



CHAP. II. 

OfDocmq^ca/M^a^Toa, and t&e Preparation 
of ibem. 

36. "D EFORE we treat of the Inftruments apd 
X) Veffcls, and come to the Operations them- 
Ictvcs, It is proper for us to fhcw the N.uure of thofe 
Bodies, which arc to be confaincd in thefc VcfTcIs, 
dirciScd and applied by tliek Inftrumcnts, and which 
Jliall aft upon the ObjcA of Aflaying. 

37. Thyfc Bodies, which, being applied to others 
according to certain Rules, diUViUe them fo a^ toad- 
here themfclves in a State of Divifion co the Particles 
of the Body diJIblvcd, and cannot lepura!e fromthcirt 
again of their own accord, arc called Menfirtia. Ttidi; 
arc chiefly divided intoJrjf, znAmoifl; which laft arc 
^ain fubdivided many ways : But this bciog mention- 
ed in all the Writings of the Chcmifts, wc (hill paft 
it by in Silence, as we only treat of one Part of Che- 
miltry ; For we need only to explain in a Ipecial Man- 
ner, the Operaiions belonging 10 our prdcnt Pur- 
pofc, and to acquaint cbc Reader with the Prepat*^ 
tions of ihcm. 



Of MsTALS and iheir Producfs confiilettd as ^ 
Mcnlirua, 

Of LtAO. 

38. Sw Us Charaacrifticks, Chp. I. § 9. 'Whci 
Lead tscxpofcd to a moderate Firem an earthen \'ef3 
fcl, the Surface of it is immcdiaiely covered with d 
thin tenacious Skin of SesrU^ of differtnt Colours jj 
When the Fire is increafed ib as tQ render the Veffelsl 
quite red hct, t'm Skin melts a little, and is ihrowai 
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thcSideofUicVcflcI, where it lurni into Diofeal- 
U:bar^i. Tlicf) the Lead fccrus to boU and 
fmoak, and fmall Drops rtferablbg the firft Scerue 
«re iriceifantly produced, that iwira upon the Lead 
like Oyl and are contioually thrown towards the 
fij-ft. If the Fire is kept ar the fame Degree, the 
whole MaG of Lead ac laft turns in:o Litburgt. 

39. If you put Copper into Le«d thus rmoakiog, 
itcaufes a much brifker Ebullition, and the Copper 
as it were burfts, divides, and I'ccms to become bat 
00c homogcr.tous Mafs with the Lead, which Ma&U 
btiitle, and, when broken, its Surface, if ihcre hath 
been added about half as much Copper, wilt have 
the Colour and Ftgufc of a Fkce of tempered iron 
orSMcl. 

40. Gold and Silver likewife, melted with Lead, 
become brittle, and Gold efpeciaHf turns pale, by 
the Jcaft Mixture of it. 

41. Tin is melted with Lead, by a Fire not much 
greattr than what would melt both feveratly : But fo 
foon as the Fire is incteafed lb as to mike tnc Vc0cb 

rn red, the Tin imniedrattiy rifcs above the Lead, 
ike httiewhitilhdudy Hillocks; fo that one unfkilJ- 
io thefe Metiers would be ap: to think that Coala 
bad fallen in[0 the Metal ; It they hare bten taker* 
but a little while out of the Fire, thty look like burn- 
ing Coals. Tin thus calcined, when grown cold, hu 
la Colour variegated withwhitp, yellow and red. 

42. Lead, fo long as it keeps its meiallick Form, 
can never join with Iron, ihuugh urged with c\]pt fo 
great a Fire. 

43. Semi-Mctals are eafily melted with Lead by 
Fire, and a great Quantity of them dt-prives it of jts 
Malleability. 

4i. This Metal mud oftentimes be made into 
fmall Grains, that it may be mix'd with the others, 
ud its exaift Weight be :nore cafdy determined. 

But tills Comminution is btft made the dry way, in 
the following Manner, which is called Grsnul-nicn. 
f utLead in an iron Ladle* melt \: on a gentle Fire; 
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Vo foon as it is perfcflly liquid, pour it at once into • 
wooden VclTcl having a wooden Cover, or fome othc"" 
Vefic! in v/hicha Fluid may be very ftrongly (hakcn, 
without however any danger of its running out. Buc 
let the Sides oflhe Vcffel be well rubbed with Clialk 
or Wax ; then let it be thoroughly fhaken, fo tint 
the Lead, agitated within, may dulhrtrongly againft 
ihcSidesof the VcflTelj nor do you ceafe this Motion, 
till it becomes fulid : You will find the gtearer Part 
of the Lead, divided into very fiiiall porous Grains. 
Let then the Chalk that fticks to it be wadied off; 
then fife the Grains, to make iheni equal, dry them, 
and keep them from the Dufi in a clean Vcffel, for 
iheUfes hereafter to be explained, 

Scholion 1, The Rtafon of doirt^ thus is tbh. There 
ere among Melalsfeme, asLeati, Ttn^ and Brafs, which, 
when ready to meil, art exlremtly brittU, like tvetled 
Gravel. The Chalk wheretvith the Inftde is ruhbtd over^ 
pvis the Surface ti vajl rrjtfiing Force, and preferves it 
from bvming. Nov:, if the melnd Lead be /haken and 
dafhed agcinfi the Sides ef the Vejfel in the Manner afore- 
faid^thg Minute it begins lehecemt folid, tbeMafs,at that 
Moment being cf the utmojl Brilllenejs, isfiivered inte a 
minute Dujt, which can hardly he obtained any etberwife 
than by this ntamial Operation. 

Scholion 11. There are Cautions te be taken. Firtt, 
£jt the Lead not It laelted by too great a Fire ; for this 
cccafiens a thin Skin on ike Surface, -a^hich though taken 
a^oy is immediately fucceedfd by another, lahich, nUxing 
with the Lead dsfriug the fbaking, hindeis very much Ht 
Suceefs of theOperation,isleingteo tenacious. Secondly, 
Let the Leadbe fuffcientlyfuid; Itjl the Mnfs,fofoon as 
poured in, fhiuld wax cold hrfore it might he broken t» 
pieces. 

CsreUary. I: Is then plain, that this Granulation 
cannot be made with fuch Mcrals, as ate more tena- 
cious in proportion as they are nearer being melted j, 
fuch as Gold, Silver, &?<;. 

45, Lead, and all its Produfls, turn into Glafs b 
a great Fire {% 9, and 38.) 

j^6. Th 
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■ 46. TbuGUfsor LiiK^-; 

plelted with vitrif.cablc ~^: 

turn into GUfs with a 011. 

have done by theinfeJ»». Jr <■ . 

Quantity of Litharge, thcle Stor.. 

of GUfs fo very attcniurcd, that ;: : . r 

through the VcOcls} nay, it meJu the Vc^i^ i&ca>- 

fclvcs, w hea they yteld not a fm Paflage to it. 

47. All lime-StotKs (^ ;o}, if tiled in the fame 
Manner (§ 46.) and miat'd with LitJui^, hive the 
lame Fate, but they require a mocfa greater Quancty 
of Litharge, to acqniie the lanx Dcgtce of Fluit^ 
ly, when mcked. 

48. Stones that keep unbomc in the Fire {J 31.) 
are more difficult CO be changed ^and imlefs tooie me- 
chanical Mixture is ufed, and a nwderate Fire pce- 
fcTved a tong while, the Litharge raiilbcs ifarotigh 
the Veflels that contain it, before it has pertcdly 
melted ihefe Stones. 

49. Among Metals, Litharge ilkewiie facilitates 
the FuHon of Copper and Irtjo by Fire, but at the 
(ame Time it confumcs a confidcrablc Quantky of 
tbem, and runs itfelf with (hem intoGlafs, as is pUin 
(5 46J from what has been faid. But the GtiU of 
Xicad does not mix as much with thefe Mctais before 
'tStyaredcftroycd, as it docs with the aforclaid Stones; 

'tlwt fwims about and upon them. 

50. Tin and its Calx f$ 10, 4i.^is wiihgreatEXffi- 
Coliy vitri6<d by a Mixture of Litharge, for it, always 
leparating from it, f<«ims upon it. But, if k tarns in- 
to Glali at laft, it ptcfervcs a certain Cla.limJne&, 
not to be taltcn away except by a confi.ierable Addi- 
tion of Lithirge. The VitriEcation of its Caut it 
in fome Degree promoted by Copper: Which b(' ""' 
added to, and melted together with it, makes it a 
eafy to be conquered- 

51. The melting ofGold and Silver is likcwifefc 
fteoed by GUfs of Lead (as ^ 49.) and they I0& M 

thing by it. However, if Gold and Sdver are-vd 

frequeutly incited with Litharge, they u Icogtb pnwB 
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to have tcfl a Trifle of their Weight : Kor arc they, i 

lor all tha[, iltiboycci ot tliac Q^aniiiy, for it may, ' 

by a ^Uin St-paf4iion, be extracted again out of the 

]jith,irge, and will then be found of the rameN*cure 

A&bclurc : As the Operations in our fccond Pan wilt 

fiicw. 

52. The melttng of Semi-metals is alfo promoted 
by a Mixture of Litharge •, and ttien it happens with 
thcnias with lei's peitett Mculs: Which is lacilitatcd 
by an Addition of Iron. 

53. Therefore it is fclf-evidcnt of what great ufc 
this Litharge is in roafting rcfra£tory Ores of Gold» 
Silver, and Copper. For it melts any Stones and 
Earths whatfocvtr, with more SwiUnefs, than it turns 
Metals into GUfs, provided every thing be equally 
and minutely mix'd. Then the Metal which is hea- 
vier goes down through the Glafs, which is in a ibio 
Fluxion, and gathers into a Ac^w/kj, upon wh^ch a 
few fmall earthy Scoria are fwimming. But there U 
always a Part of the Metal deflroytd at the fame 
Tinne : Or, if it is Gold or Silver, a fmaii Quamity 
of it is detained in the ScorU. 

54. But, as the Liiliarge penetrates through any 
Vcfiels whatever, and, while meiimg. rifcs into a 
Scum, and thus calily ovcrllows; AQa^ers never ufe 
it alone, but communicate a Clamminers to it, and 
fix it by adding a tcriiin proportionable Quantity of 1 
Flmts, San;l, Cby, (ic. i.,t they take of Powder of I 
Calcined Flints, or of Sand one Parr, of Litharge two \ 
pans, which they mix very exactly by poundiog ' 
them together-, to this they aiid Nitre or common 
Salt, that the whule may melt more ealily -, they fiiut 
the Vctfels which mufi be thick and I'olid, with a 
fmall Cover cut clofe, left the Coals which arc to re- 
duccthe Litharge Inco Lead, Qiould fall into Hi ihcy 
leave it iliu* melted lor above a Quarter of an Hour , 
and more ; during which Operation they mull be ever 1 
looking into ihc A(h-Holc of the Wind-Furnacc, to I 

;minc whether the Crucible holds the Glafs or no. ^ 
it moll frcquwiiy hjppcns, that it prrfpirei 
through 



Assaying Metals. 



'9 



ihrtugh ihe Crucible like Water, and falli down ia 
Drops into iheAIh-hole: when you fee this, you 
mult immrdiately lake the Vcficls ouc of the Fire, if 
you art not willing to Jofe all. Having broken the 
Crucible, you moft commonly fiod a fmall Rxfuka 
of Lead, reduced by the Facncii of the Salt, or of 
the impure Nitre r.In the Middle is the GlafsofLead, 
which IS to be Icparated and kept for uCz, the filine 
Cake which is at top muil be thrown away, 

55. If you ufe Clay or Potter's Earth, or the Cj- 
fta Mcrluumoi Vitriol walh'd, you make likewife 
excellent GlaJs with Litiiarge •, only you are to take , 
care not to add too great a Quantity of thefc Things j 
for when Litharge is too much faiuraied, it cannot 
confumc the Bodies to be faparaied from the Metals. 
The Glafs likcwifc becomes ufclefs, when Pan of the 
Lithai^c runs through the Vtflcis, This Damage 
proceeds cither from the Crucible's not being fuHd c- 
iiough, or [torn the mechanical Mixture's havingbeett 
liegiccied. 

56. Moreover, it is to be noted concerning Lead, 
ihat its Vapour, il* it touches even the beft Gold, ren- 
deis it brittle. 
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Tin eafily 
but when- 



57. See the Defcription of it (§ 10.) 
tnelts with Silver, Gold, and Copper j 
Jicy arc melted with it in equal or Jefs Quaniity, it 
lenders them extremily brittlci cfpcciaJly Silver, 
_ irhich becomes as brittle as Glals by tlie lead Mix- 
ture of Tin. But if a much greater Quantity of it 
enters into metallick MalTcs, thefe ftill prcfcrve Ibme 
PliantHcfs; For inftancc, ten Parts of Tin and one 
Fart of Copper melted together make a Mais more 
rigid than pure Tin, but which is ftill fomewhat 
Iradable: By this Artifice, they make Utcnfils of 
Tin that arc much more durable. If you add tQ 
Cof^KT ten Parts of Tin, aiid a little Brafs or 
Zinh cogeiher, this will produce a brittle and very 

Korous Metal, tit for makin^^f Bells and Cannons. 
C a j8 I^a4 
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58. Lead is o! 2II Metals that which acquires le&l 
BiinkncOi by being mix'd wich Tin : Though it be- I 
comes fomewhat more rigid. J 

5g. Filings of Iron, or very thin Lamina of ir,T 
being prefcncly made red in the Crucible, if you pourt" 
upon them the double Quantity of Tin, on a grcaf 
Fire, [hey will turn into a brittle white RtguluA 
yielding quickly to the Aliraftion of the Load-StoncJ_^ 
And here you muft have a very quick Fire, left too ' 
great a Quantity of Tin ffiould be confumed. In or- 
der to which, and for the quicker melting of the Iron, 
it will be proper to add a Quantity of Argol, thai 
is the crude Tartar of Wine, and Glafs. 

60. The Vapours of Tin arc infinitely noxious to 
Silver, Goldi and Copper ; as they render them brit- 
tle : Nay, if you fprinkle ever fo little Tin in the Fire 
where thefc IVletals are to be pur, the mofi duflile 
of them, being made red on fuch a Fire, becomes 
fovcry untraiitable, that the Icaft Touch of a Hammer 
will make it fplit like Glafs. Therefore, if the fmalteft 
Qujniity of Tin ftiould happen to fail into the Fire ; 
the whole mult be taken out of it with great Care, and 
the Fire be madeonccor twice ftronget; that whatever 
Vixt, of Tin remains* may be entirely diffipated. 

0/ C O P P E R. 

61. Copper, melts together with Silver and Gold, 
witncfs all our Coins and Utcnfils, and makes tbertl 
haidcr 1 whereas they could hardly oihcrwifc be ap- 
plied to any ufc in common Life, on account of their 
great Sofinefs. 

62. Copper put on the Fire with Iron, promote* 
the melting of the latter : However it bcromcs ttfclf 
more rigid and more pale by this Mixture. But it 
will be proper, in order to make this melting more 
fuccefsful, to throw upon it as much Tartar and com- 
mon Glafv, as would be ncctflary to cover the Surface 
of the whole Mais. 
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0/ G o L D and Silver. 
_ ' 63. Gold and Silver mutually melt wlih one ano- 
ther, and are bcfides cjfily mix'd with Iron. As 10 
their orher Propertie?, I fliill refer you bick to what 
has already beco laid. 

Of Tr o h. 

64. See whar was faid before. However, it is ob- 
fervable that Iron muft be extremely pure in thcfc 
Mixtures ; for if it contains too much Stdpbur, the 
melting docs not fucceed fo well j and ihe Iron ga- 
thers ioio a R£gulus feparated from the othcrMculs. 

0/ M E R c O ft IT. 

65. Mtreary mixes with Gold, Silver, Lead, Tin, 
Zinic.and Bifmuthj but not quite foeafily with Cop- 
per. This Solution is called Amaliamatien. Boc 
alt i\\ek/ima!gama's become white, and, when a great 
Quantity of Metal is diflblved in Mercury^ they 
thicken into a kind of Parte. But the following 
Conditions are required, for the quick and good Suc- 
«fs of ihcfc Mixtures. 

Firfit Thai the Metal be comminuted, which may 
be done any way, provided there is no Alcali in the 
Operation ■, bccaufc thiseither reurds, or totally hin- 
ders, the Adiion of the Mercury. 

^^ SecojtM^y That a mechanical Mixture be employed 

^Hh^ grinding in 3 Mortar, 

^^tTbirdly^ That the Hfat be as great as the Mercury 

^^pp bear without being diUlpated. 

^Ki Feurtbty^ That the Surface of the Metal be very 

^Blcan, and above all free from GreafineG. 

^" 66. But there is a greater or Icfs Quantity of the 
faiJ Metals djQblved, according as (he Conditions aU 
jfjdy mcAtioncd are not wanting, and the Purcnct of 
the Mercury is greater or lefs. 

67. However, you mull take care, that a Part of 

the diffolved Metal be fo prrfcflly attenuated by the 

^Ureury^ ihjt it may inCiiuate thtoilgh the Pores of 

« FiUie, as Salt diflblvt-il in Water. However it is 

C J bu^ 
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but a very fmall Quantity that can be thus difTolvcdi 
a certain one cannot he univcrfally dtterminetl, fince 
it muft be found out by a very gentle Diftillation, in . 
Experiments made on purpofc. The other Pate of 
the difiblved Metal runs freely with l!ie Mercury : 
But iF the Aniatgama is ftraineJ through a Giove- 
leather Purfe, the Metal is retained in u, imperftflly 
diflblved, together with about an equal Quantity 
of Mercury adhering. 

68. Mercury has no Power on Iron and Regulus 
of Antimony, or, if it has any, it muft be excited by 
an Artifice which has been hitherto a Secret to us. 

II. Q/* S £ M i-M E T A L s, con/idertd as Menftiua. 

0/ A R s E K I c K. 

69. Arfcnick, the Defcripiion whereof was given 
(§ i7.Jweil pounded and mix'd together with fevtral 
Jiarths, efpecially with fuch as are calcareous and not 
10 be affiled by the Fire, being expofcd 10 the Pirc, 
proves much mote fixt than it is of itfelf. 

70. H to the Mixture (§ 69 ) is added a little TVrv 
/ar, and it be then lightly nioiften«l with Wawr, and 
prefled down with fmail Plates of Iron interpofed 
every where, in a Vedct, able to refift (he grcateft Fire ; 
and if finally, the Vtllcl being well clufed with only 

4 (mail Apermrc left 10 it, is expofcd for fix or eight ■ 
Hoo'^s, firft to a moderate Fire cncrcafed at lart to the | 
higheft Degree, fo that iheMafs within may bemL-lc- 
cd i the wliolt pf'vcs a white brittle ReguksiA Iron{ 
not to be reduced to its former State, except by an 
open Fire, contin':ed vciy long. 

71. If Copper is m:inaged in the ftme manhtf wi;[| i. 
A'fnickjit acquires the fjme Whitcncfs, and rctainil 
in good part is Malleiibdity : Efpecially. jf it is one* J 
pr twite melteJ with Tartar and Borax, that (he lutjl 
peiflunus Ailenick ftiH inherent may bedtfliparcd. ^ I 

7a. Tin add Arfenick, ir,ixt over the Fir^.-, turn inivN 

tnediatdy to Afhes, the Part of the Arfcnick adheringJ 

firongly enough to ihc Tin. ■ * 3 

73. LcadJ 
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7j. Lead mix'd with Arfenick isimmediatcly and 
ttly carried away, in iht; Form 6f a thick Smoak^ 
ic ic(t being a thin Giafs of a Saffron coloiir. 

74. Silver is penetrated by Arfenick applied in the 
IC {% yo.) nunncTy and iofes its M^lcability ; but 
■anilhcs away by a great Fire, in the Form of 

Smoak. 

75. Gold,penetrarcdby Ar&r.ick, becoaieiinfinitc- 
ly brittle, ic lol'cs its Colo-if, and then bdn^fuddealjf 
(hrowo in a great Fire, Tart of it is fubirmcd. 

Scholion. /trfittick, on Oicaanl efltis Proper:}, hcalr 
kd Sulphur rapax : Btfaufe^ by tlsASisn tXfUtd nilh 
Vtrt and yiir, there is cfun agrenter ^uaalitj 0/ Miiait 
reijtd asd fuhlimed :n Jurm cf FU'Xiri up the Fitmectt, 
fban ii eoUi^td in the very auliin^ Pcu tf tbe Fw r^ccs 
itentjehas. Hc^rvtr^ tbe fetid Matltr thus fubUrncd is 
relied Cadtnia fornacum, 

76. Fjnally, Arfenick is attradeJ with a dilTercnt 
Force by different Meuls, and auracU ihcm rrcipro- 
calljr. Of all Metals it ablbrbs Inn moll gft-tiif, 
tnd fucceffively Copper^ Tin^ Liod, ar.d Sihir, 

hcrcfore all Metals ti^ay be Irced of the Four.:!s of 
''■feniik by /ro», but not lb well by Seat^c oi ht^M, 
ilcis the FuGon be tn«Je in an opm Fi-c : For tr*a 
may beuiefulty impk>ycd,bc.aur:,dio'„ghthc]r 
of ihemlclvci abfcKb the Arjiouky il^j otvei- 
1 being reduced to Irevy &tl 10 the itmc M^a- 
as Iron ilfelf. Now we fliaU ruoo (hew, thati^^ 
\y be reduced to it, by thjf mcar^ alicadjr nicnaoei- 

0/ A » T I M O K T. 

77. The n^r-i^H^-s if ■ ' • --''. 

J by a grca' I- ■<<:-, pf'i ■:*• 

■ire, it buS' 1-5 ^Imcll i: •% 

kind of Glafs not tzTy tix u, »i..i'; i;rc rtr. vir- iha 

78. Thr ritne rettder* aB BodTi htAerta krxnra 
rolatil.'. Cold on cntaio condrtkioi nccpcd. 

C ♦ 73. 
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but a vr .raj^^' itturns into a 

acert.-'i' ^ ^, mh'ich Calx, being 

itDii.-' -^-^rnrire/y into a kind of 

Expc; ,-J '-'*'o''^ ''^'f tranfpa- 

thc ■' " "xhis Glafs has a greater 

But ;,,'/j^*iflclf (§ 46.-32.; 

leaii jjJ kinds, difiblves them, 

^ilT. ,j Fire carries thtm away 

of ' 

.Vrf ^^^ equally change ail Me- 

' ',,ij .ffom, and makes them vo- 

■xfcpicd J Becaufe ic is thereby 

.-rrrccios Matters, except of Siher' 

s.. iration it more difficult to be ob« 

.'vtiu mjy therclore with Reafon 

■ jnd Devourer not only of Metals, 

,:1 jli Bodies. 

_ ..r, this Action (§ 80.) of thereguline 

^.-e-j^i is greatly augmented, if you u'e ac 

,;^ Fire with Veffels well ciofed, or throw 

\-C\' kind of Fat whatever: For by thefe 

-J Ijindcr iheR:^uiuj of Antimony from ivapo- 

iifiifdiately, and its Virtue to deftioy Bodici 

'_.)r.cr Duration j fo that at laft every thing va- 

^,, and is confumcd by a ftrong and open Fire. 

I ;.>wcvcr, ihe Reguhs of Antimony unites- as vari- 

I -y with diffeient Metals, as was faid (§ 76.) Arfe- 

m ^didi tor it gieedily incorpoiates with Jrntt and 

I ^xt with Copper, &c. 

I Ctre/l. Hence appears how near of kind Reguluj oj 

I jfiuimoftyino /ir/entck : For the whole DiSVrenccfeemt 
I to be, that Arje^ickis fix'd in Antimony hy a vitrifying 
I Earth. Whence it happens (hat when Aniisietty it 
I oiix'd with Metals, it can hardly be confumed trotn 
I thence by Ultuhuon only : Nay, when being expofed 
I with them to the open Fire, it evaporates 1 it in thi ^ 
I mean whiV dcilrtiys the metallick Particles, as fooi 
I ts'it tenders them volatile. 

L "^ 
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■J- 85. Si/mutb (§ r5.) caufes the lefs fuGblc Metah 
^lib melt, by a much Icfs Fire than i hey would, U tbcf 
weie to be melted fingle : It mixes cafily with ihctn 
sllf and according to the greater or Icfs Quantity of 
it added to them, it renders them more or Icfs white, 
brittle, and Stmi-metal- like. 

S4. But 5//ffl«/ifr being fo cafily deftroycd, it Is pro- 
per that the Mixture of it with Metals difficult to be 
melted, be made in clofc Veficis, thai the Fire be m- 
cefTantly incrcafed, and the other Coaditioas fulAUed, 
which 3re mentioned (§ 59.) 

85. U is very obfervabic, that Bifmalb, melted with 
Leady Y»», or Stiver^ ditpofes ilicm fo, dut, being 
attcrwards amalgamated with Mtrciay, they arc infi- 
nitely more attenuated, and pafs through the Leather 
together with the Mercury^ in much greater Quantity 
Than they would if there was no ^i/mutb (§ 67.) 
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^B 86. Zink ($ 140 mixes eafily with Lead and Tin, 
^^■nd, according to its Quantity, renders them lelsmal- 
■^le. 

87. He that is willing to melt Z:vk together with 
Mculs not very fufible, muft ufe the Methods prc- 
fcribed (§ 59. J 
~ "" , When it is by Fufion mix'd with four Time* 
fce Qyantity of Copper ; it becomes a brittle Metal, 
jbf a fine Gold-Colour, called Prince Rupert's Melat, 
Prm/s Metal, or Bath Metal. 

89. It is moreover obfervabic, that ZiMjt ts very ra- 
pacious : Which Quality of it is not io eafily corrcft- 
ed by an Addition of Iren, as is in the foregoing Semi- 
Mcials. For, by the Help of a greater Fire and of 
Air, it fublimes all mix'd Mcuis ; fo that they ad- 
liere to the Furnaces and Stoves io form of Flowen, 

(which 
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Cwliicli then are called Nil album velgriftitm Pomph» 
lyx.) Or go away Together, in form of Sublimate; 
catlcd 'Tiitiy or CaAni^ fvrnaeum., )n German (O^at- 
krkcb) iniinicely v^riuus in Colour, Weight, Figure, 
ind Confirtence. 

Scholion. But the fnrcgoitig ^emi- Metah produce Me- 
wife the fame Flowers and Sublimates, though teithoai 
the /iJ/iJiaKee cf Zink : Dnwbich Jc^o^nt ibefaidSu^ 
limote and Flowers ere of various Kinds. Hff::iieve^, 
wherever tb^fe are produced, tbi.yareatw.-ys ndkatiaii 
of fame thing of the Arfcnual or the Snm-metatlick Spe^ 
ties. On the fame Account they differ much from eaA 
other : For feme of ibem adb/rt to the very Srdes of / fl 
farnaefs, infpitt of a great Fire \ andf-me otbtrsp-trtk 
incapable of refifting a lefs Degree of ptre^ evtaj^ iH 
higbeft Chimneys. 

Of purt fuJpbareous or eily Bodies, caitSdertd as : 
Menllrua. 

90. ImpcrfeA Mecals, fuch as Iron, Copper, 
Lead, and Tin, charge their Form, lofc ail tnei 
Malleability, and pare of iheir Fulibility, by a long 
and flrong Calcination, and ot Confequence lofe ihcit 
jndtallick (§ 5.) Nature. S( mi-Meuls, Arlenicke* 
cKpted, by a like Calcination, dilTolve into Calxf, 
which by a ftrong Fire (§ 8. Scbol.) turn to Scoriae, of, 
become volatile. 

91. If you add to thefe Calxs {% 90.) a rulphuroin 
(§ 24.)Body, without any vitriolick (§ 22 J Acid, and 
io Bxt of its Nature as not to be dilfolvjblc by any 
but a great Fire ; the brittle ScerU, or the Calx \\ 
Kllored toils Priftine, cither Mctaliick f§5.orSemi. 
nictallick Scace (§ 13. J » which Uperaiion is calloi 
■Redtj£lion. 

92. This reduced Metal or Scmi-metat may, I 
repeating the Calcination, again bedeftroycd (^90 ) 

,snd in the fame Manner (§ 91.) be redLiced to a tike 
Stria, or a like Calx. 

93.. Hence it is plain, that the OleofumpurumPriii^ 
eipiurii or a pure oily Principle, emers into the Cont* 
pofitior 
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^itSon of Mculs aod Seici-MeuJs ; 

1 more confirmed by in Adiiiioocf Nimc 
eNit(^,whi(^(^£«>°*ics*-t'^* every £ 

, U ca(t upon Mctais grown red hoc k die Bn i 
't Metals, under a vrry evident DcCDouaa, i^ 

■diaiely change into Cuius acd St9rU% becx^ 
ithout Nitre Uwy oevtr undergo fo ioddco x 
bange^ iiv ihe Tame Time and Degree of Fae. 

94. BuE [he Chemical A*ahfis fbews as, tbatthec 
is a futphurousoroily Principle of tbis Kiod ($ 24.^ 
conutncd in every part ot Vc^ut^ zed Aaima^{ 
fince a great Quantity o( K may be einraded tfacccr, 
by a Afong Diftillitioti. 

95. However, it is obfcrvablc, that C&hes and 
Scoria f% 90, 91,92, 93.) «« ocvef d farreditced by 
futphu DOS or 'jiiy Martcis, i^ to be by tbcm reftorcd 
to ibeir former Quantity. Xiy, tierr isiiwaysapatt 

|.of them deftroyed : Which Lofs ilocs likewifc vary, 
scori'iog to the Diverfity ct the McmIi r Scmi-Metai 
Dpioycd, or to the Duration ant) Violence bf the 
by which [he C3lc:nat!on his hcco roads; ac- 
dirg to the quicker or no^'vr Rcdufiioo of tbe 
■ , and to the gieaitr or Icfj Purity ir.d Fixcdnefe 
tie uly Matter icfcU, wherewith ihc Redui^wnii 
_ e. 

I Ctrtllar. 1. From (htfc Thingt appears the Rea- 
)f the Excr-'fiion by Fire of the MetaJs, Iros, 
ftr, i3e. out of their NWca5tc. For, if tScf 
1 in Strti/a [ogethcr with Coals^ and then urged 
t veiy Uroitg Fdt, excited with a pjiir ot Bel- 
s, iheir Sieri^ melting, running Ijctwcen the 
Mrntng Coalsj ani! extremely aitcnuaicil by the Fire, 
t impie^naied with the oily Exlialauon of tbe Una- 
ng Coals, and thus rcduc^J to a metallick Form. 
\ CortUar. II. As the Caixt ot Metali melt in tbe 
wilti much greatrr DifG'.utty ihjn the Metali 
f>.-lves, whoje Dcttfu:ii>jn gav;.- them Birtb; 
C Rcafoo i$ plain, why a much gieatcr Fire is oc- 
"^ V to reduce Meuls and Scmi-Mctals from tbetr 
Calxt 



,fy^. <ft iimt ImBcr Sme, Am to exit At fait 

xt^m^K W. Br dtt linx Reifixi. the J 

^JlMH* «UDl<»Mcids in order lo melt ibcm, pu 
tk«»ftt(Mtr3i rifai, iban die tuas Degree of Fir 
CQU^ Ft^AWf daae-, w^faouc the imtnedute Touch c 

O-nir- rV. Ic is fikeinfe evident, why Metal 
«hf :fea»-^iietab, thai are dcfirudible by a aakei 
F^ iR nodi left defttpjtd, when ifaey melt uode 
tllepuftofCodi, or JboK other phlogiekk Vody 
i^M tf Aej akMR ind naked fvAnoed the Strcogd 
•f thcFuc 

Cy Salts, ttt^jUeniMi MimritcA.' 

Cfjaetd Akaly, ttafdmiss a MccQnom. 

96. See the ChinAf rifticks of this Salt. Bift, 
Eiim, Ctfm. T. I. p. 76^ 

97. jLtlimf Sdii d fl»lvrs Staus and £>r/&; of a 
Kinds, in a great Fire, tl(.4rcial'y thofcthat vitrify 
Whiihis tbeToooercffcftcd, aiibe Mixturewas n.c 
cxaftly made before. Thm 3 Glafs h produced 
vtuch is czitramly various, according to the Dim 
fity, Tranfpare ocy, Hardncfs, Weight, Colour, t 
Fufibilify in the Fire, of the Scft and Stents. 

08. Gold and Silver, by the Help of this Salt, e 
only upon than, are eafily melted, at>d loie 
ptorided both the Metals and Salt be perfc^ ( 
But if the Cdix, Filings, fcff. of thefc Metak, mil 
with a greater Quantity of Akalinc Salr, melt ia iT 
Fire ; the whok Metal does not 60k to the Botm 
but a part ot it b detuned io the Salt Iwimicif^ a 
Top. But when the Earths and Salts are mixt witfc 
them at the fame Time, the tfttr or Softnc&tl 
Eanh communicated to the Salt, aod wb>dl^ 
can peift^Sty attenuate, caufcsihe Qouaixj * ' 
in thctu rrmitjui^ to be ooofidenblc. 
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59. Iron, Copper, Tin, and Semi-Mctals, being 
mched with this Salt of Oil made very fharp, are 
more flowly confumed. Bcfides, Alcali promotes 
very much the melting by Fire ot Iron, Copper, and 
the Regulus of Jnlimony : But roc that of Tin, 
Ltad^ Bifmulbt and Zmk ; as thcfe melt caficr than 
Salt itfclf. 

100. Mercury rcfifts Scaly altogether, nor can it 
be mixt with it by any Method that is known. This 
therefore is to be entirely avoided in the Preparation 
of Metals from an Amalgama (§ 65). 

101 . What kind of fixt Alcali, whether mixt with 
pure oily Matter, or with mineral Sulphur, is to be 
preferred, we fhall point out hereafter, when we treat 
of compound Mersjirua^ Flux's Cements, t^c ; 
having hitherto explained only the Ampler Species 
of them. 

102. But the Ext Alcali, being, as it were, a dry 
Menjiruum, fcrves chiefly to reduce the Cal-x of Me- 
tafs, that have been reduced by Acids. For Acids, 
adhering to Metals, and being driven away violently 
bya Fire carried to an excefiive Degree; they hurry 
a conlideiable Quantity of them away with thcm- 
fclvcs : >\nd if they are obliged, by adding more of 
(he fixt Alkali, to pafs firft, whatever metallick 
Matter they carry with them is abforbcd and 6xt: 
that by this Means the Calx of Metals, made in- 
lirely volatile by Acids, efpecially by that of Sea-SaJr, 
may be reduced without Lois : Which cannot be con- 
Tcniently cffeded by adding other Menjirua, 

ti03. There is hardly any Neceffity here to men- 
>n the volatile Alcali ; it being very feldom, if 
cr, nccefliry in alTaying. 



0/ Acids, confidertdas Menftrua. 



104. Acids are employed by Afiaycrs, either the 
inoiftor the dry Way, and according to the fcveral 
Methods ufed, produce different Effeds. Among 

*: Acids occur, i". The vegetable Acids, of 
which 
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^-l . . ,_: V^ - - i Jj 

.,. .>^ N^v. ;:'.• wC cridn:!/ reSil Viinc- 
s.. ^ i-j. ir IciJ: aS to ih^ir virrincabie 

. »^ , ^!v.u.<. lai Se.-ri-Mrcals, Copper, 

. x ^-^ 1: hii r.o manner of Pow;:r ca 

, . •. Mrrc'j.-y. The cche's are more 

, , V ^ ,\c .u:::;c chin Cillbivc J by Vinegar. 

; . \ i 'Jiic!'j::jn3 : § 1C5 ap.d § io5.) ibc- 

X ^ ii Hea: thin in the Cold. The 

>v -> ^i all the other following Mcr.firual 
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^y :k^ Acid cf Vitriol. 

.v< \/J cf" Vitriol i'§ 12.) has, with Earths and 
Nv . V v. ^'^i' •-". e Virtue as Vinegar of Wine ( § 105.) 

. v\ .\::v:*.c; Metals and Semi-Metals it dilTolves 
M. w : \ / :^<, lron» and Copper; and even Iron with 
Jk^\ b\Aa.-i:ic?n fmcrl!i:.g very unpleafanc, to which 
Jb ;c nuill no: be fuficrcd to approach, if the Diflb- 
iuiion ii nu.'e in a VelVel that has a narrow Neck : 
bv>: it takes yire, aiid burfts the VeiTcls with great 
V iolcucc. 
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iio. SUvtr^ Mfc^y Zjod^ and To, air, m 
tbc Heat of tt^e Ebuliinoo, rather camded xhaa dot- 
Idvcd bjr citis moft concroemcd Acid. Thoi^ 
ibmc of them be at ihc Jamc Time lb far difiohcil. 
as to pal's through a Fihrc, and tcaj be waAnd wkk 
Water. 

III. Gold is aJnioA quite fieeiiom cfae AASos of 
dw Acid. 

»Cy A<itiA Foaxia. 
112: Aqua Fords and Spirit of Nitie are the iam^ 
ud dif&r only hy the Manr^ in which chcr ire 
Blade. For the former is dJlil!;:d with ViuwJ acd 
Colcorhar, and the latter with CUy, Bcle, Oil of 
Li^itticl, Brick du&, at. But the genciahty of Af- 
Ufaycis ufe Ajqua Fonis, as being more cafih- prc- 
|iared ; becsufc a Quaoiily cf Vitriol^ much Ick than 
the icrrcHnal Mixtures ju{I mentioned, with left Fuc 
airo, expels the Spirit out of the fame Qiianti^ of 
Nitre. This DiAillaiion of,Aqua Fortis is nude as 
follows. 

1 1 J. You put Miriol in an Earthen or Iron Por: 
If f uu make a Fire under it, the Vitriol begins to 
iBcli and fmoke-, by iacrcafmg the Fire gradually, 
it itncketis and alTumcs the Afb-colour. Lci it be then 
fUricd with a Twig juft before it becomes ibiid, till ic 
be pcrfcflly tiry : But let it be taken as yet boiling out 
of the Pet : For if it grows cold therein, it will ttick 
to it fo fall, that you will hardly be able to get it 
out. Found in a moft fubtil Powder three Pounfls 
VN'cighl of this calcined Vitriol, and mix them pcr- 
fcflly with four Pounds of Nitre well dried, and ptrf- 
verized extremely fine. Put all thefe together in a 
Cucurbiie, a Retort, or an Iron Pot, and then pu£.U 
JD a Fiitnacc, tPiat Ihall be ddcribed in our Chapicr 
of Utenfiis, where the reft ot the Apparatus hereto 
belonging will likcwife be explained. 

Let then the Fire be made, at Hrd not much 
^Kttieatfit diAn is neccHary to make VVatci boil. When 

I_ .1 
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the Recipient begins to grow warm» then continue 
the fame Degree of Fire, till a!l the Phlegm is ex* 
petlcd, which you will know from ihc Diminution 
of the Heat of the Recipient ; then increafe the Fire 
gradually, till you fee a few flight yellowifh Vapour* 
rife. Keep up the fame Fire for one or two Hours, 
and Bnally make it liich as may warm the VefTeli 
moderately j having continued i: fo for fome Hours^ 
kt the Vefl'cls wax cold, pour the Liquor, now emit- 
ting reddilli Fumes, out of the Recipient into a Glaft 
Veflcl, having a Glafs Siopple, and this Liquor thus 
prepared is your ^qua FoTtis. 

Scholion. I. In this Operation, you muji always pro- 
foriion the Duration of Ibefcveral Degrees of your Firtf 
to the family of the Matter to be diftilled. 

Scholion. II. Obferve befides, that, for Security 
Sake, you are to leave, in the Ckfureof the Recipient m 
Veffel which contains the Matter to he dijlilled, a Ho. 
that may be ft opt and opened with a IVocden Peg : Ft 
if you happen to exceed the juft Degree of the Fire, efpi 
tiellyashen, in the beginningy the firjl and more fuhli 
Spirits, which are very elaflick, come forth; the openii 
of this Hole may give them a Parage, left the yejft 
Jhould burft, -which would be vaftly dangerous. 

1 1 4.. This Operation requires Nitre perfciflly pur 
that you may have true Aqua Fortis. Above i 
Things, you are to avoid the leall Mixture of Maiii 
Stlt, for ihc Rcafun liercaftcr to be mentioned, wh< 
we treat of jiqua Regia. Mean while, as this Op 
ration is very toiifomc, and takes a very long time 
I fhall hereafter give a Method for making /fqug 
Fords of the requifiie Purity, and diftilled out ol 
Nitre not even perfcflly pure. 

iii;. There are btfidts many other Ingredients^ 
commonly ufed in the diftilling oS jlqua Fcrlis : viz.' 
burnt Allum, Sand, and the like; which arc here 
added, to binder the Species, which may happen not 
to be fufficic.nly ra^cincd, from foaming, and from 
breaking the Vcflei with gre.ii Violence. But when 
thefc Species arc fufficieiitly calcined, and dried up » 
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thefc Additions are perfciftly nerdleff, and by 
T-fwellirg the Mafs 10 be diftUlcd, requires VetTcls 
a much larger Size. 

116. Nay, there are betides many other, partly 
idltfc and parily noxious. Ingredients ufcd by Di- 

ftillcrs of Jqua Fortis. 'Such are Blood-ftones, un- 
flackcd Lime, Plufnofc Allum, C^e. all which it is 
neverthelcfs very proper not to ufc : For they are fo 
far from having any good Effeas, that they on ihc 
Contrary yieJd a much worfe and more cxpenfix-c yfjim 
F«rlis. This Water ihertfore muft never be ufed in 
docimaftical Operations, before it has been accurately 
Ified. For indeed 4qua Fcrlis is but too often taint- 
Ad with thefe heterogeneous Matters, the major Part 
of i; confumcs away, and it is frequently fo fixr, that 
the ftrongeft Fire is hardly able to take off the Icaft 
Part of It. I would then here have nothing ul>d be- 
fidcs calcined Vitriol, intimately mixi wi;h Nitre ; 
there being no need of any other. 

1 1 7. However, Bole, Clay, and Brick -Daft, do 
Jikcwife expel ^qua Por/ts out of Nitre, which then 
is called Spiriius NiirL But you muft add four 
Timcias much of thefe, in Proportion to the Nitre. 
Confequenrly, this Method is not fo profitable as 
die former f^i 13). as it requires VcDcls confidcrably 
larger. 

1 S. A.S the cxtrafled Spirits of Nitre are very 
icultly condcnfated into Drops, efpecially in a fu!- 
Suftimer's Heat, it will not be improper, on ac- 
lUnt of the calcined Ingredients, tnpour into the Rc- 
!picni one quarter-part of pure Water, and, what 
iftill better, of Phlegmextradled ojtof ^jK^jFtjr/ar • 
\y which Artifice the Spirits will be much cafier 
iccivcd. 
119. ^ua Fcrtis difiblves and corrodes all gritty 
and the fi;veral Kinds of thofc that are viiri- 
.ble and not confumcd by Fire ; but it has no 
wcr on Hints, nor of courfe on Sartdt as this con- 
:s of rftiaute Stones of the fime Kind. 



I 



I 



34 The Art of 

i20. It bcRdcs diffulves Iron, Copper, luai, SU 
vtTt A^'oturyy Rtgului ef Aniimony, Bifmutb am 
Zink; 3";)i impertcftly 1 Geld not ai all. 

121 Common //ja« fonisy when poured upa 
Silver, moft generally grows tioubled, in [he begin 
ning of the Diffolution ; and a little after it is pci 
U&, a Piccipitation of a whiiilh Powder is mad( 
If chis Powder, taken by iifeif, melts in the Fit 
with Pot-aflies, you find at ihe Bottom of the VefB 
a Regulus of Silver collcffted. This rometimcs mcll 
with Difficulty on the pire, and has all theChii; 
rifticks of Calx of Silver precipiiated from Aqua Fot 
lis by 0:1 of Vitnel. This certainly happens, be 
caiife the /Iqua Fortis has been excrafted by too grci 
and too long a Fire, or becaufc too great a Quantil 
of calcined Hlriol his been ufed, or, in (hort, becad 
ihe mutual Mixture of the Vitriei and Nitre has n{ 
been rightly made : For inthcfe Cafes, there appea 
when [he Diftillation draws at an end, opaqu 
milky, vitriolick Fumes in the Recipient : Whic 
Phenomensn fufficientiy evidencts the Caufe of tl 
aforefaid Precipitation. The abovementioned Co, 
very fcldom proves Fluid in the Fire j it afte 
wards turns into Hern-Silver, and (hews that the ia 
pure Nitre bought for the Diftillation of the Jqi 
Fortis was intermixed with marine Sail. 

122. But as the Diffolution of Silver, efpccially 
that by which Gold is fcparated from 5'/f/rwith Aqua 
Fortis, is confiderably hindered and made uncertain 
by this Kind of Precipitation ("§ 1 2 1 .) j that Part of 
Oil of yitriel, and of Spirit of Sail which fpoiis the 
Aqua FoTlii, muft be feparatcd ; Which is done in the 
following Manner. They pour one 30''' or 40''' Part 
of the Aqua Fortis to be purified, into a fmall Cucur- 
bite, and over a gentle Fire they diflblve in i: Stiver^ 
in fuch a Quantity as may fully faturate the Aqua 
Fortis. If in the beginning of the DifTolution the 
troubled Aqua Fortis looks milky, it is judged to 
10 be purified : Then they pafs through 
c the warm Diffolutiun, which being 
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[r drop by drop into the reft of the Jqtta Foriii 
• is to be purified : Th;s will become milky as 
before ; ihey continue to inftil the yiqua Ferlis^ till 
the dropping in of the fmalkft Drop doth not at all ' 
difturb it or render it milky : Then they ice it reft 
for feme Hours, that the precipitated Cilx may fub- 
fidc 1 which done, they again let a Drop fail, and re- 
peat it conftantly, till at laft the milky Cloud is no 
longer produced by the Falling of the Drop. Fi- 
nally, they decant the pure and limpid Aqua ForiiSy 
from [he Calx which fubfided at the Bottom i or they 
ftrain it gently through a fourfold filtring Paper, 
which ought to bcfmall, left it (liould break, by be- 
ing overloaded with too much of the /Iqua Fords. 
The remaining Ca/a: is fitch as was mentioned (§121.) 
but the Aqua Fortis is perfeftty puritied, 

Scholiof). Some are uftd to employ common Silver 
mixed with Copper, nay Copper iifelf, for the frtcipi- 
tating of the Spirit of marine or vjtriol!ckSz\z from hi\[^^ 
Fortis : But this does not at all fueceed, ■u;ben Spirit of 
marine Salt is to be precipitated, becaufe this being mixed 
toitb Aqua Fortis dijhlves Copper pcrfe£lly. The Oil 
of Vitriol is indeed driven out of Aqua Fortis, by means 
ff tke Copper, inform of a wbiltjb Duft ; but not fo 
ferfeBiy as by Silver. Otherwije, it appears in this 
Operation that the precipitating Body adheres to that to be 
prtdpitaied, andjinis to the Bottom together with it. 

123. The belt Aqua Fortis is often tinged with 3 
greenilh Colour: Which hapfJcns, if Aqua Fortis 
having beencxpofed for fome Days to the open Air, 
and thus dcpiived of its fuming red Spirit, you pour 
upon it fome frelh ftrong Aqua Forlis ftill emitting 
its Fumesi or if Aqua Fortis is diluted with Water. 
But that you may be certain that this Colour does 
not proceed from Copper, pour a little of the Liquor 
into a fmall Cucurbite, and add to it as much of an 
alcalineDiflolution or Spirit, as is lufficient to faturatc 
tKe Acid : Thrn, if there is ever fo litde Copper, ihe 
Colour becomes of a very dark Azure, with a cloudy 
Pr«iptEation j becaufe the Nitre has been thereby 
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Kgenerated, which does not diflbjve Capper fo' mud 
as yiqua I'ortis does : But if there is no Copper^ tb( 
Colour vjnifhrs entirely. 

124. Aqua Fcriis thus prcpired (§ 113. and 117.] 
andcorre^ed (§ ii20 muft be concentrated toaceri 
tain Degree : For if it is 100 week, it either retard! 
the Diffolution, or often does rot cv^n affcft thd 
Silver. If, on the contrary, it is tooftrong, it va- 
niQies into Fumes, which rufli violently out of thi 
Velfels, though fuflicitntly deep, hurrying part o 
the Silver along with them: But if thert: is any ihini 
of Cold in tl-.e Silver^ it is corroded into a Duji, tb 
pcrfciil Collcdion of which 15 afterwards very difficiilr; 
The firfl Fault is rem.-dicd, by pouring the Aqut 
Fartis into a deeper Cucurbite, and by abftradtinj 
Phlegm out of ic, over a gtntle Fire, till you fe« 
yeiiowiJh Fumes appear. But, to find out wheiher i| 
is too rtrong, you are to ufe the following Method, 
Melt together one Part of Gold and Four Parts ol 
Silver; of which make a Plate, which you are to cut 
into three or more Farts j roll up each Fart, that h 
may more conveniently be introduced into a fmali 
Cuciitbite: When rolled up, and (lightly heated al 
(he F'irc, put this fiiiall Plate into the faid Cucup^ 
bite, pour upon it Jqua Fonts, about the Triple (^ 
the Weight of the Metal, and put it on 3 gentle Firc! 
If then the Silver is cvod.-d icomibcGelJ, fo that ih( 
GoW remaining retains the very fatnc Figure of thi 
Plate rolled up, and there appears no reddilli DuJi 41 
the Bottom ot the Vclicl, tlicn the Agua Fortis hd 
its proper Degree of Strength: But if the DifTolutioi 
has been made with fo much Violence, that the Pow 
der of the Gold was eroded, or the Plate almofl 
broken, the .iqua Fortis is too IVrong. You muft 
then, in this Cafe, dilute it with one tenth or eighth 
Parte! pure Water, or rather of weaker Aqua Foriii^ 
if ygu have it at hind, or of the Phlegm that v 
drawn from it: Which done, you mull repeat thflf 
Trial of the Diffolution of a like fmall Plate, ievtral 
Times over, tdi the Silver be diflblvcd without th^ 
leal 
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^Jeaft Diminuiion in rhe Gs/i, whereby you may be 
f»fvK of ihe requifite Degree of Sircnsch in your Apa 
Fvrtis. 

1 2 5. Aqua For lis is excellent, when ir comes again 
after having been by fire exp-1 led out of diffolvcd 
Metal i becaufe it may be almult entirely fetclud out 
of it by Diftiilation. Inordcrto this, you introduce intoa 
miiMIe-fiz'd GIafs-cucurbitc,adapted coan Alrtnbeck, 
with an Hole in it, one Pound or one ha!f Pound (rf 
the Came DifTolution, and diftil it in the Manner here- 
after defcribed in the Article of Uicnfiis, inco a large 
Recipient ; that the Drops may fall one after another 
Mtlic Interval of ibme Seconds : When tlie Phlcgn 
of what remains fiiall be drawn otF to fome Oiincrs ; 
lei a like Quantity of a frcfh Difibiution, gently 
warmed, be put a-new into ihe Cucurbite, and be 
drawn off again ; and let the pouring on of the frefli 
DiflbJucion be reiterated in (he fame Manner, till it 
is all grown thick. This muii be done in a fmitl 
Cucurbite, fcvcrat Times over; left a large VcficI, 
being ovcr-charjied with too great a Quantity of the 
Dinblution, Ihould burll alt of a fuddcn. and the 
Atpta Forlh and Mrtalbe loft at oner. When, af- 
ter the extracting of ail the Phlegm, ycllowifh Fumes 
begin to appear by incrcafing the Fire a little, let 
a Drachm or half a Drachm of Suet be added, left 
the remaining Metal, beingdried up,ffioul'! Ibftrong- 
ly adhere to the Sides ot' the Veflcl, ai that ic could 
not be taken off: And when at laft the Mafs Ihall 
be quite dry, let it be put on the Fire, nil it becomes 
red hot. The Calx of Metal, which remains aC the 
Bottom of the Cucurbite, murt be coliciftcd, and 
iriDclted with Foi-alhes. 

% Of Spirit of common Salt. 

126. Spirit may be extraifled out of ccmmon Salt 
(§ 20.) after the fame Manner (§ 1 1 3. and 117'. as ic 
U out of A'»Vrf ; However, the Diftil lation of it re- 
quires a Fire much Aronger, and much longer contt- 
D 3 t;\itd. 
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nucd, than that 0^ Spirii of Nitre. Tt comes out in 
the Form of fmall wliififh liglu Ciputis, which coag' 
late into "a yellowifh green Liquor, Bi.[ this Spirit! 
may be much more cofivenier.tty prodi-ccd with Oilm 
cf yiiriol; by pouring one pan ot i his Of/, diluted.! 
with an equal Quantity of Water, upon iwo Paris of ' 
(ommcnSall: and then you make the DiUlllaiion ou£ ' 
of Glafs-Vrfiels, ina Ssnd-Bacli. Spirit thus drawn, 
morei-Hluied, and then diC.illed by a gentle Fire in a 
Cucutbiie, from a Qiiafitiiy of ihcpurcft^w 5a//, ip 
order tt) abforb the I'ortion oi Oil of Pilriel, which 
may happen to adhere^ and then dephlegmaied and 
rtftiiied ; I fay, fuch Spirit muft be Juoked upon at 
the bcft Sprit of Salt. 

127. Spirit cf Sail 6iffoWe% Ireit into a yellowiflu 
green Liquor, and Ci'/>^fr into one of a deep yellow ' 
Colour. Tin diflblvts in this Spiiit with Violence and 
much Noile, in great Plenty, and bccumcs a thick 
tranrpatent Fluid. Leati diffo\ves in it likewifc | 
but ifX'JT it has relied a while, there is always Ibme- 
thing of a while Dull ihat finks to the Bottom. Sit~ 
ver, provided it Ic very pure, does not diflblve in 
Spirit of Salt; but if it contains ever fo little Copper^ 
for it fcldom is altogether fiee from it, its Surface ii 
io a Manner corroded by the Acid of Salt:, and iu 
Colour fuilyed. The bell: Spirit of Salt prepared 
With Oilof Vilriol, and reiflitJed (^ 126.), being pou|- 
edupon 6Vii docs nut influence it in the lead. It dif- 
folvts Mercury into a limpid Liquor, Wheo mofC' 
diluted with Water, it does not dtlTolve Rigulus ^ 
jtntimon-^ : But this being diSblved in the moft con- 
centratid Spirit if Salt, it you add Water to it, 
only cxpofc ii to the moift Air, you reduce it ag; 
to a wliiicDult. Zink dtfTolves immediately in S^r^ 
cf Salt. 

Of Aq^iA Regis. 

jiS. When the Spirits of Nitre (^ 113.) and 
' ■ " 1 26.) arc niix'd togetiicr, this Mixture is cal- 
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I Afta Regit. To have it excellcnr, put in a Glafs- 
Lctori yJqua Fertis of ih« bcA kindi well proved, a;id 
' oFthc rrquifiteSirength (§ 1 :«, 124 ) add to ii half 
the Quuility of common Salt, perfcdly dry, and pul- 
verized; and in aSind-Bath force up the Spirits, 6r(l 
by a (low, and finally by a ftrong DiftiHaiion. Or 
if you put into /Jqua f-crlh one quarter Part of Salt 
/fmmoniae, or of Spirit ef Satt[% i:S); it immediate- 
ly aHumfs-a yellow Colour, and emits abundantly the 
white Vjpours of the Spirits of Salt, which fbon pnj- 
duces true Aqua Regis. However, you are to take 
Care, in this fecond Method, that the VeflVl contain- 
ing the Mixture be not prcfently fliui upcbfe: For 
in that cdfe it would buift. Bcfides, this Mixture 
mufl be made under ilie Chimney, left the fuBbcating 
Spirits (hould fpread all over, and Bll the Labora- 
tory. 

129. Aqua Regis, didblvcs perfeifHy Ireti, Cepptr^ 
Tiitf Gold-, Mercury, Rtgsilus cf Anlimonyy Bifmulby 
and Zink. It even diflulves Lead more than Spirit ef 
Salt docs ', however, it becomes fomewlut troubled in 
the Operation. If it has its requifite Degree of 
Strength, it does not diflblvc Silver : But if you have 
put in the Mixture a Quantity of Salt Ammoniac^ 
or of Marine Salt, or of Spirit of common Salt, not 
fufficient, it then corrodes S'lver, nay, it even diflblvcs 
it in part, this .'fqua Regis being impetfciit. 

Cereli. The Rcafon is then fclf-cvident, why in the 
Separation of Silver and Gold by Aqua Regis, it is bet- 
wr to ufe a Quantity of Spirit of Salt, or of Marine 
Salt, orof Salt Ammoniac, exceeding, than one fli'^rt 
of the right Mcafure. Nor is it left evident thence, 
why an exaft Separation of Silver and Gold is better 
effefted with Aqua Forttf than with Aqua Regis; as 
the former never corrodes Gctf, whereas (he latter 
coiroJcs Silver frequently. 
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Of Neutral Salts, eonfideredoi Mcnftrua. 

130. The Neutral Sa.'tj here chiefly ufcd.are Bsrax. 
felVtiri, that is, the Scum of Glafs called by the 
-Germans Cla/i-gall, in Englijb Sandiver, Nilre, common 
Sail, and Sail Ammniack. 

Of Borax. 

131 Brax^ QT Cbryfccelb, (Gold- Sod Jer) is a Salt 
very difficult to be difiblvcd in Water. I: is white, 
■fomewhat tranfparent, confifting of ofloedral Cry- 
flalsj having a TweetiHi Flavour at firft, and in tho 
End an alkaline urinous After-tafte. Berax c^iokd 
to the Fife, is railed into Spume with a KilTtns 
Noifc i when at laft the Veffcl grows red hot, it hi 
comis a thin Fluid, and then growing cold it looki 
like a very fine Glals; However i( is at any time diffo 
lublc in Watfr, ihougfi with great Difficulty. 

Schdion. Burax hang fe apt to fetan andfJitU on th 
Fire, it is very proper ta meU it before it is vfed ; Ufi k 
fhould raife over the P'ejels. 

132. All Earths and Stones, well mix'd ani 
pouiidcd together with Bsrax, diffolvc into Glafs < 
difi'creni Species. 

H5. Birax forwards very mnch the melting c 
■ Metals difficult to be put in Fufion i as arc Geldt Sil 
ver. Copper, Irgn, Re^ulus cf Antimony, and did 
rifhcs them very little. ■ When, therefore, Metals 
difpcricd, or divided into vtry minute Parts, retaip 
ing however their rr-etallick Form, and arc then tofi 
again reduced into one fmgle Mai's by Fire, Berax^ 
of vcrygieat Ulc. Dirt and .Afhes, though in ever It 
fmall a t^ianiity, wi;l certainly J)inJcrfmall ParticU 
ol Gold and Siher from melting ealily into one fiii^ 
Mais. But if they are fo difpofcd by a very firt 
Fire, as to melt into Regulus, agrc^t Hart ol (hcM 
tal will alw.-iys adhere to \\\^ ilighicft Filihincfs that' 
Bung away. But the viler ktadsof Medals not ori] 
u.-:dcri 
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iinticrgo the above-mtnt'.oned Accidents; bntlbdr 
Surfaces bciqg fo far cncreafcd, Crtprr ind .Vn turn 
entirely into ScerU and are deftrcyrd, and Tim and 
/^iii arc lb in great Part. It is therefore very detri- 
mental when thcfc viler Mctali are mix'd in ever fo 
fmall a Quantiiy with GoU and Siher. For in the 
melting there come upon the Surfaces light Scsn^, in 
which the GeU and Siher is retained as in Sponges, 
and is hindered from running into the Rt^uUs. To re- 
move thefe Inconveniences, Borex is added, bccauTe* 
as it helps the melting ot'Mctils and of all Bodies by 
Fire, its bringing the whole Mafs to a quick Fu6on, 
caufcs the Metals 10 fink to the Botiom without Lois, 
and vitrifies the lightcfl ScorU^ throwing them on the 
Surface. Which is true of both the nobler and the 
Viler Metals, but of Cop^ and Iron cfpecially. Be- 
fides. Borax, by covering the Surface of Metal tor- 
tured in the Fire, as if it were with a kind of very 
thin Glafs, defends it againft the combined Force of 
the Fire and Air, which is very deftruSivc of imper- 
fed Metals cfpecially ; befide?, that it alfo caufcs 
Metals to melt in a much lefs Fire. 

1 34. It is likewifc expedient to rub wi:h Berax die 
nfide of the Crucibles in which the more precious 
Metals are to be mclied : For thry, by that Means, 
re totally covered with a thin vitreous Cruft, when 
I Fufion, and the fmall Cavities which never fail to 
radcr the Intide of even the beft Crucibles, uneven, 
ire filled up: So that the Metal may be poured out 
^1 very neatly. Therefore, it is a chief Point never 
k(o negieift this Particuhr. when any licile Mafs of 
■CoU or Sihtr is to be melted a fecond Time. 

135. Obfcrvc however, that, if you tiocli Gstd 
with Berax, you mud add to it a tittle Nitre, or Salt 
jtmntsniat, but not both together-, becauli; they 
would make a Detonation. Fur Borax aJone mikes 
G«!d pale ; but it recovers its Colour again, by means 
of Nitre, or of Salt Amauniat. 

136. Borax, on account of the above-inenticwjed 
Qu^ity (^ ^ii-) >3 claflcd, though improperly* z- 
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mong reducing; Bodies, that u, among thri'c: whici 
rcft-rc Metals, howfocvcr deftroyed, to thMr ;>; 
lick Form: For it redutts into one MjIs.oI Re 
£uins, not rlic deflroyed Metals, but only ihe fcat^ 
iticd Particles of them. 

137. There arc oihcr neurral 5j.W, ufed For th( 
promoting the Fufion of Meui : Bui ihty arc Teldoa 
alone, and almoft always niixtd wich licidiesof th 
reducing Kind only, ot wi.kh we fnsli I'peak foon 
For thcfe alone almoft dtways dimir.ifh fonirijiini 
from the grofirrMttjls in Fitc, orevtn cf^.ng- rhci 
altogether. Of this Kitid arc cammon Sail, Su-idivi 
and Nitre. However, of tl.cfe Tiitte is mod to t 
avoided : It is true, it promotes very well the melt 
ing of Gdd and Silver % but as it, on ibe contrarji 
caufcs a Detonation with the fulphurous Part of tl 
coarle Metals, which is not lu intimately mixed, 
changes them intoCalxs, mod commonly very ditBt 
cult to be meitcd ; which may be eafiiy experience! 
in Copper^ Iron, Lead, and Tib, mixed with an cqua 
Quantity of Nitre, and thrown into a itd hot Cri* 
ciEle, Salt Ajjunoniaekh alfo now and then ufcd t 
AfTayers: Though its Detcft maybeeafily fuppiiec 
fometimes with temmon Sall^ fomttitrts with Nitr 
For it fcldom is ufed, except in the two.Cafes above 
mentioned !,■§ 128. and i^-,,)viz. For tlie making « 
^aa Regist or for the colnuring of Ccld: And ifa 
former may be very well obtained with common Sal 
and the latter with Nitre. For which i'ame ReaftK 
wc have not mentioned 5*1// Ammoniac in our fifl 
Chapter. 

Of Sulphur, covfideredas a McnAruum. 

138. Here we do not undcrl^and !:y Sulphur at 
inflammable Matter whatever (% 24J •, Out that Ma 
icr only which is mixed with the Acici'.' ; •-TstL&\a. 
is lemmon fojfde Brimjlenc, which* i/i i. ard to tl 
Acid mixed with it, h,,s quite other Qualities, thl 
an unmixed oily Principle. 

159. ri 
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I 1 39. The purcft GoU, when melted with BrmJicnCy 
'^jpeinains pcrlcflly ihc fame as bdore 1 it lets the Sul- 
phur burn very freely, remaining itfelf at the fame 
1 1.iie ciitire» provided it was very well cleanfed 
before. 

140. Silvtr, when it begins to grow red hot in the 
Crucible, melts immediately by adding Britajiotity 
which of courfc renders it more fpcedily fluid. 
When poured out, it proves a Mafs thai cuts very 
eafily, very malleabie, of the Colour and Confiftence 
of Lead. However, this Mafs, being a fecond Time 
expofed to a very great and long lafting Fire, is again 
freed from the Suipbur, which is then diflipated; 
and then it germinates into a kind of woolly Sub- 
flancc in cal'e the Fire be Qackened towards the 
End. 

1 4 1. r/a granulated, and flratiHed with an equal 
or a double Qoantity of Brimjione, deflagrates in t!ie 
Fire ziii Nitre had been added, and leaves the fluid 
Mafs, which becomes foiid and cunfiftent, while it is 
yet red in the Fire: Whence it is plain, that the Fu- 
jion of Tin is retarded by Sulphur. The remaining 
ReguluSt under ihe Hammer, is very brittle, much 
"ikc a Semi Metal, and of the Colour of Lead. But 

; Part of the Tin thus turned into Scori,e, looks 
Jkc Afhes and Duft at Top, but darker coloured and 
kancr within. The whole Mafs of the Tin will turn 
uo the like Scoria-, by continuing to burn it with 
tt-fh Additions of Brimftcne. 

142. Lead melted with Britnftme, after the Defla- 
\ ^^iiion, turns into a Mafs hardly fufible by a great 
I r ire, friable, confifting of very bright Particles, and 

with which the Crucible is feen to be wholly in- 
ciu dated. 

143. Copper made into Strata with an equal Quan- 
tity of Brimfipney melts immediately in the Fire, and 
turns into a black brittle Mais. The fame thing 
happens when you pour Brimjione upon Copper tho- 
roughly red hot. 

14<V. Tilt 
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1 44. The very fame Thing happens to Tran, which 
being taken red hot out of the Fire, and rubbed wjt 
Sulphur, melts immediately into a fpongy Drofs. 
quits this Sulphur with great difficulty, but melts va 
eafily wiih it : So that there is no Metal or Semi 
Metal that is (0 friendly to Sulphur as Ircn. 

145. Rtgulus of Antimony being well pulverifi 
mixed with Sulphur, melted, and ftirred wiih a Hot 
lums into irude Antimony, the Fufion of which is lil 
wife promoted by Brimjlone. However, it is m* 
difficult than any of the foregoing to mix with Bri 

fiene. 

146. The fame happens to Bifmutb melted w 
Brimftane over the Fire, as doth Hegulus of Jntim 
(S '45): Which however is a little flower. Then 
a Mais is produced, like Jntimony, of a faint £^ 
Colour, confiding of minute and very bright Nee( 
[SpiVft'/;]ciiitiiigeachotheracrofs,andextremelybrit( 

147. 2(>iit melted w'nh Brimjioney mixes with it n 
very eafily; but if remaining long in a moderi 
Fire, it is covered over with Sulphur poured at fe» 
rat Times upon it, and continually ftirred with 
Poker, ihis at lafk produces a very brittle, dark 
coloured, (hining Subllance. 

Corel!. I. Therefore, /ro» btirg very greedy ■ 
Shlphur, all the other Meials and Semi-Mccals tawf 
be Irced of Sulphur by it. 

Ctrell. 2. A very fmall Quantity of Iron, s greatei 
Quantity of Copper, and a confidcrablc deal of Lm4 
and Tin, arc ncccffary to abforbe the fame Quaficil|; 
of Sulphur. 

Corell. 3. The reguline Part of Antimony is prcctpf 
tated from Sulphur, by Iran, Copper, Lea^, Tin, 1 
Stiver. 

■ Ctrell. 4. The ScmVfwimming upon the Rtgui 
#/ Anlimor^ made by the abovefaid five Men 
(CeroU. 3.) are more orlefs fiifible, according as the 
Meials melt more oc Icfs ealily with Sulphur in cl 
Fire: For the Scoriae of Hegu/ui of y'Hlimeity arc noiWm 
but Sulphur efAntimcny mixed with precipitating ^ ' 
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tals. Therefore, the Diofs of Sihir is very tify, 
that of Tin, Copper, and Iron more difficult, ani 
'"■^li of Lead the moft difficultof all, to be melted. 
J48. If you throw into a Crucible red hot on the 
lir» white arlijicial Arjnkk, mixed with ©« tenth 
Part of Brimftcne, ami cover il immcdiatdy witb a 
Tin; and then pour it out after it has been one or 
two Minutes in Fufion, it becomes a Ibltd brittle Bo- 
dy, of a Citron Colour ; but if you melt it in the 
lame Manner wiu4 a fifth Part of Brimftorf, ihc 
Mafs, when grown cold, affumes the red Colour J if 
at laft you melt or fublimate ArftnUk and Stilphur 
together, in an equal Quantity, it produces a fine red 
tranfparem Mafs, which is called Rubims Jrfaiice^, 
Sulphur AxratutUt the Arfenical Ruby, Sulphur of 
Gold. 

149. BrimJioHfy melted with half the Qyantity of 
fixed /tUali(^ 96J. turns into Hepar Sn/pbtms, Liver 
of Sulphur, fo called from its being of a Liver Ct>- 
lour ; which, on account of the aUalint Salt it con- 
tains, makes all Earth} and Slants melt foon ip the 
Fire. WhcT melted with any Metal whatever, it 
prcfcntly mak^ it run, and renders it brittle, no 
longer bkc a Mclal or Scmi-Mctal, and makes it dif- 
folvablc by Water: This is fo general, that even 
Geld Jnd Siher are not excepted. Thcrcfare, there 

^rc many Cautions to be ufed in the roifUog ofOarr 
Vbj different Fcfions. 

150. A like Hepiir (% [4,9.^ will bc produced with 
vitriolatc Tanar with S^ndi'cer and other neutral 
fixed Salts, containing the vitriolick Acid, if, when 
they are red or in Fufion in the Fire, you add to^cm 
Coat-duft, or any other more fixt Phk)gi(t. 

151. The Hcpar Sulphuris ' is not fo flrong, 
when made with fixed Nitre made wi[h Coals, or 
with /fhali compofcd of Tartar and N'tre, nor with 
neutral S^ts with an addition trf Sulphur, already 
cootainir.g the vitiioiick Acid. 



■ Frld, Hoffmuml Obfcir. Phyfico Chcmi. 
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Of CEMZHTt. 

152. We have aJreidy declared ($I04, and 129.^ 
what were the Effcfts upon Metals and Scmi-Meu' 
of acid Menjirua, condenl'ed in a fluid Form, by 1 
Heat not greater than that of the Fire which make! 
them ebiiUiatc. It now remains, thatwefhould exa- 
mine what are the EfFefts of the fclf-fame MerifirtU 
urged with the Degree of Fire which makes then] 
red-hot, upon the Bodies aforcfaid. 

153. But, as the acid 5fl//j condenfcd into Liquon 
(■§ 105, 108, 113, 126, 128. j cannot bear to tW 
made red hot, and are relblvcd by a much lefs Fire, 
into Vapours which cannot be reflralned -, this ic- 
quires another manual Operation ; For the Acid d! 
Vinegar cannot be extraftcd out of the Crydals 1 
VerdigTtafe-, nor the Spirits of Nitrt and Salts be ex- 
trafted out of them, by terrcftrial Additions, or hf 
Vitriol {% 113, 126); nor in fhort the Acid of Vitrift 
itfcif be fetched out of its metailick ortcrrefttial iVla- 
trix, without the Aftion of a very flrong Fir 
Therefore, you are 10 proceed in fuch a Manner, thai 
the Bodies to be changed by thefc acid Spirits, belli 
the lame Vcflcl wherein the faid Spirits are pro- 
duced, and, when made red hot therein, befurround. 
ed on eveiy Side with the agitated Vapours of thi 
lime Spirits. This is eafily obtained, it you put the 
laid Botiirs among the Waticr iifcif which is to emit 
the acid Spirits, after having moiftcncd it lightly, 
«nd prt JVed it \ and then cxpafc them together to thi 
fire. This Operation is then calleil Cmemaiien; 
the dry Sfttiu^ which melt the acid Menjlraa^ 
ue commonly ufeU for (his Operation are called 
Ctmnnj. 

154. *IIw l*rojK>rtion of the Additions irfcd i 
imking ihc CViBfri/j, is the fame as in the Diflillatk^^ 
of iciJ S|>irits ( ^ < 1 1, and 1 x6). But cemmsm SsA 

\ NitTf being the melting Menfima of Meal 
I itij fitrwt (iKtNning extremely hxnit by d 
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Fire which i« proper to be u fed in Cementations, 
th Jt ii, not a very ftrong one ; on this Account, the/ 
ufe a Quantity of Bmk-dujl, Colcothar^ Sec. three or 
four times greater ; left the Salts happening to melt, 
by employing j Fire a. little ftrongcr, they (hould at 
the fame Time put the Metals in Fufion, and above ail 
CwWaml Silver : For this is the Method of prevent- 
log the melting of Sails; or if they melt, you ac Icalt 
hinder them by that Means from running together, 
and f«jm hardening to fuch a Degree, as that the 
Nlafs may not be pulled afunder, and the interpofed 
Metal be fcparatcd, but with difficulty. For the 
fame Reafon, it is not proper here to ufe Bole alone, 
as in additiotui Help, becaufe it hardens like a Slone 
ID the Fire. 

155. But, that the Spirits which are driven out 
ut 15), 154.J of the Matter of ihe Cement, may ait 

the longer and with greater Force ; the Veflels, in 
which the Cementation is made, mull be clofcd, the 
C/ofurcs being ftopped with Clay, though not alto- 
gether without vent. By this Means the Spirits are 
beaten back, and yet not fo abfolutely confined, as 
nut 10 be able, when the Fire is increafed, to make 
ihcir way through the Clofures of the Vcflels ; which 
vent being not given them, the Veflcls would infalli- 
bly burft. 

156. Among Metals, Copper, Iron^ Ltad, Tin, 
and all Semi-Metals, being committed to any of the 
above-mentioned f§ 153, 154.) Cements, are totally 
corroded in a few Hours: Which will be the fooncr 
door, if they arc intermixed with the Cfjww/, in form 
o( Lamina's, or of Granulation. 

If;?. Thus it is that Silver is immmediacely con- 
fumed by the fcveral Species of Spirit ef Nilre : Nay, 
Sfirittf Salt consumes Silver, when ufed in this Man- 
ner, whicJi otherwife does nut corrode it, when it has 
the Form of a fluid Body. Nor docs Si/vcr rcfift the 
Vapours ttff^siriol in a Cementation. Nay, tl>e^i»f- 
gar of Vegetables itfrlt, concentrated in the Cryftals 
of ytrJigrea/if and mixed with tcrrcftrial Bodies, 
2 whsQ 




vtien ufed as 3 CfwrW.' tali.cs likewiieiomelliingfrorri 
J//tt^r,- But Gbid remains iincouched, in allrhe afpre- 
faid- Cnrffl.'T. The rtlicr Mctalt, ansl all the Stmr-' 
Mctais, whenever' 'they 'src inrctmixcd vi'nh GcU Qf\ 
this be granuLitcd, or' reduced into Imiina's) are, 
crodedframicbyCfmcritarKifii this Il(j^\'eve^is fome- 
what more difficulc for Siher; bm Ccpper, when, 
mixed with GW.y in. greater Q^ianiiiy, jS conTutned 
pretty foon : NtvfrtheielP, a lrtiall''Part ot" it remain-. 
ing in'(he6W(/; is foUrongfydcfendeci by the latter,' 
thath is a difficult Mailer, to f>paraie them perfsQ'" 
by Cementation. . ^ i 

158. The leveral ComppIiriDris antl Effe<^s of Cf^ \ 
tmilSt fhatl bftleftTibcd.iii (fig following Part, wfifif 
wc cumc to the Operations to be made with .G'M. 

Of the SIMPLER 'tfffii REbucTiv'E Ftuxrs 

159. "Whatever caufcs a Body, hardly ornot at 4! 
fuGble by Fire, Tomejr. is calleJ a F/ux. , 

i6p. Bur, what Specie's of Bi^dics have that (^tc^y 
Faculty which caufes ttitm to be called I-luxn, youi 
are to fee {§ 46, and fo!low, 9;, t^c. 130^ ^f-): 
*here we treated of the Glafs of Jjtid, and ot Bxeift 
and neutral alcalinc Satti. Aflayers ufe ihem, whc(^- 
they want to examine Minerals in a fmall Qiiantity'ij 
This caufcs them to be failed Saus Fufcrtf. But whea. 
3 greater Quantity of Minerals is to be worked opotin 
it is fcldom pofTible to ufe Iluxts of this Kind with| 
Benefit, becaufe ihey are very expcnfive. TTietii ifUj 
ftead of the above-mentioned Salts, they ufc iuM; 
Slonei as arc vitrificabte by a gentle Fire ; or the Sc'e^ 
riie made cf the fame Stonn when melted, whicffi 
ferves tbii Purpofc l^Ul belter: For the more nfieS 
ihefe Su-rcs have been expofed to the Fire, the tpore 
eafily they are put in Fufion; The Reafon of whttih^ 
ftcms to be ihc alcahne Halt, proceeding from tht 
Fcwel of the Fire, and adhctrnt to the laid Scori^ 
(^975. Therefore, tlicfe Things being in largp. 
Qyaniiiies addcJ to Ores, in grcit Operations, ihe^ 
2 cau'.c 
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cautc & raid Om to melt, whicK are otherwife ren- 
dered rcfradlory by the calcareous and incombudible 
SuMa znd Earths mixed vith them: Which, how- 
ever, is not fo cnOly obtained with ihe f^id Si«ri^, as 
by Meins of the above-mentioned GIaIs of Lfadaad 
iJtO. But the great Price of ihcfc himicrs their being 
frequently ufcd. 

i6t. Wc have already laid (§51, 98, 133, and 

■ «7-) how ufcfu! thcfc Salts (^ 159, i6o.) were, for 

hte melting of GolJ and Silver, and of their Caixs. 

■But when, in thcFufion iifetr, GcU and Siiver arc to 

B^be purged of other Metals and Semi-Metals, then ic 

b proper to ufe Nilre only, or at moft Nitre together 

with other S'/ts. For Scmi-Metals, and the four lels 

perfeft Metals, arc deftroyed (§ 137.; by Nitre; in 

which Cafc Nitre, by its Detonation with their Sul- 

•£irr/, it in part alkalized, and, by help of a gentle 

Fire, tuna the Calxi proceeding from thefe Metals, 

into 1 vitrioiis and much attenuated Scoria. 

CotpU. Thence the Reafon is plain, why Gold and 

SHotTt tnadc brittle, arc readily reftored to their Mal- 

Irabilicy by Nitre: For Scmi-Meials, and among 

Metals L/ad and Ttn mofl of all, communicate this 

, Fault to GeMnad Silver: But being changed by Nitre 

Lin the Maooer aforefaid (§ i6t.^ they are in a fimpte 

Rofion again rejcifted by CoU and Silver : So that 

tAcy cm tio longer mix with ihefe Metals, unlcfs 

Rxne Redu^ion is made. However, there is no other 

I Body thai can, by mixing with .J/V'DJr and GpW, render 

jCm brittle, unlefs crude Cbarceals, happeningto fall 

to the VcOcl wherein Gold and Silver are mehed, 

^uld impregnate it with fomething arfenical i there 

bn^ fomc jlrfenick contained in Cods of this Kind, 

ta is demonft rated by Slethl and Hcffman. 

162. The moft impcrfeft Metals and the Ssmi- 
Metab meh naore eafily.by adding Sa//j (§ 159,160.) 
to them, than they do of ihemrdves. However, 
they always lofe a great deal of their SublUnee by 
this means, which happem cfpecialiy with regard to 
Ctfptr aod Iron. To mend this, it is neccOary to 
E add 
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add fomc kind of fat Body, ihat prevents the De- 
ftruftion, and reduces Metah already dtftroyed : 
And this is the more neccCary, when CrJxs prepared 
cither by burning, or by a Dctwution with iVy/rp, 
are to be reduced. The tiux proper for this Opera- 
tion is very well prepared in the Minner follftwing : 
Take one Part of cemrnen Nitrt; ot CTu^7oTiar, tho- 
roughly dried, two or three P4ns ; pound them fepa- 
ratcly into a very fine Powden then grind them well 
together; put them into an Eanhca Por, nzrrow at 
the Orifice, not glazed within, and of a Capacity 
three Times larger than the Powder requires ; Which^ 
done, put them on a gentle Fire. So foon as the' 
Maft Kgins to be inEamcd with a Noifc, fhut thej 
Orifice with a Till. After the Detotution, thti will 
produce a black, oily, alkatinc Sall^ ciGly fufible in' 
the Fire, called Fluxus Kiger, u- black Flax ; put i;_ 
into a Pot c-ofely fhut, atid in a dry warm Place^ lof 
prevent its growing mcuft. 

Ceroll. Tartar, being burnt alone in Veflclsclofely 
(hut, or detonaied with Hare, is moft quickly aU 
kalized, and thus retains a confiderablc Part of the, 
Oil which it contains abundantly, and wbiclv is fixed" 
enough. For this Reafon, itvcrycafily turns into arc^ 
ducing Fl»x. This Flux, therefore, on account of iii 
alkaline S*'.';, di0blves£iTf/i;and StontSy and change^ 
litem into an ipiperfcfl kind of Glafs fj 97.) by v 
moilrtiK melring Fife. But the Or/, being of a mor<i 
ftied Nniuff, ftiU remains concealed therein, and U|' 
fti\w\\i% br;i)i 10 prefrrve Metals from being deftroy- 
ttl. and to reduce fach as are deftroycd ajreaoj^ 
<4'>'). , ; 

Vdolioo I. tf ihe Pol h glazed ixdthin^ and part^ 
^ (lit glaziHg tomes eff\ and mixes end mtUs wili /if. 
Flli*, // (i iigtitn reduted to Lciiti, and tbsij maj itfaf- 
pMHl tht Arlifiit, I lietavfe, tbfs Crafi of Gials M d^ 
pliid h> I'iii^hUh Ufltjirfzc cvn-'itb L.ead. ^ 

SdiolM). II. ^1U h'litxci mijl te. kept and a/id vet * 
diy i for meffl S^lis /mm v&y much i enividM th 
Offratim »rt dm in tk/e Vrftls, if the Fir: it fotl J 

" ■ iWMJtA 
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f ^k&ia/ed, not hing able to get rid ef the Motflure^ it 
'ms the Vejjels. 

163. If equal Parts oftht fame Ingredient! ($ 162.) 
re detonated in the fame Manner, the Oil a almoft 
rtitircljrcotifutncd by the abundance of MVrf, and the 
feft looks like an afh or wliitc colour'd Sall^ more al- 
bilinc and (liarp than (he forcgoirg -, wherefore it is 
alicd Fiuxus alims, or white Flux. 

164. The Fliixus alhm (% 163.) is vtry efficacious 
D diflulvc Stents and Earibs; but of a Icfs rediiclvc 

Virtue-, and dcftroys the Metal, when the Fire is 
'onirnued a iittle longer than is required, 

16^. Thefc Fluxes arc likewife of very great Ser- 
ftice, to reduce Metals fVoni their refpcflivc Calxi, 
■nd to free them from the Stents, in which they are 
inherent. But when the rcfradory Calx of Iron is to 
be reduced by a great and long lafling Fire ; thcfe 
/7»JfW being infinitely attenuaied, though confined in 
MBlofe Vfflcis, I. part from their oily Principle : 
Hr. ihen their alkaline Suit remaining ftill, they be- 
■fc n to confuinc the Vcfllls, of what Matter tbevcr 
Htcy may be made (§ 97), and (lip away, making 
Hkeir way through them. The firft Fault is mended, 
B^ adding CW-i/vy!, becaufe this lofes not its fixed 
^p, witboutthc Helpof afrce Air : The other Fault 
■Ireinedied with common Glafs made of a due Mixture 
MK Fiints and fixed Alkali: For this is fulible enough, 
Btmelts with Hk-vw added to it, and by its Vifcofiiy 
B's Manner coagulates and faturjtes the Sal!-^ and 
Jpus hinders it from eafily corroding the VefTcIs. 
B 166, Artificers compofc a great many Fluxes with 
Hk above-mentioned Sails (^ 97, 130.) and with tiie 
Bjgduftive onesi nay, fume ufe as many different 
Bftr«xat there are dlHerent Ores and Meiais ; all 
hbkht iiowevcr, we thing altogether ncedlefs to dc- 
Jftribe. It is bettLT to have explained a few of the 
Bnrpter ones, which fcrve for all the others, and a.-c 
■ktffy eafiJy prepared, than to tire the Reader wicb 
Bpnnifed Compofitions: And this chicily, becaufe 
HhlkiUcd Anificers fometin-jca attempt 10 obtain 
■*-"^' F. 2 wiih 
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with many Ingredients of the lame Nature heaptd u»,-l 
beyonii Mealurt*, and with much Labour, tnouga> I 
not more properly and more fccurcly, what might f 
have been cafiiy tffefled, with one only and the fatnp f 
IngTfdienc, thus incrcafing the Number, tw>t at all 
■the Vinuc of the Things employed. Ncvcrchclcfs,, 
if any ont lovps Variety, he may, according to thef I 
I'roportions and Cautions above prcfcribcd, at hw I 
Will chufe among the fimpler Kinds fuch as will beft^ I 
fnit his Purpofc, and compofe a Variety of Fluxt$\ I 
wtih them. 



CHAP, IIJ.- 

Of Docimajlical Vtenfth. 

167. T Comprehend under this Title the Veflels, 
X Furnaces, and other paifive Inilruments, ne- 
CcfTary for the conveniently and accurately perfecting 
of docimaftical Operations, 

1. 0/ Vessels. 

1^8. The firft among docimaftick VclTeij, is ihttj 1 
G;p;)f/,orlffl<:rTeftmaclcofBo«if-(i/Afj, which isaVef--, 
ftl inJdc ot fiich Matter, that it indeed contains melted 
Meuls, ib long as they arc in their true metalllck- 
State, but flbforbs ihem, as well as all the other Bors.| 
cii'^s, when li.ty are vitrified. 

169. The Matter of Coppels (§ 168. J therefor^ 
mu!t be cliofen fuch as can leGft die ftrongell FirtJ 
not running eafily mto Giafs with vitrificable Bodies^ 
a» for Inftance with Glafs of I^ad^ and fit to be re-" 
duced into a well-cuhereot, though porous Mali. 
The tiefl Earth for this purpofc was found, that ' 
which is made of calcined Bones of all Animalt, «.l 
very few excepted, cfpecially Swine-bones : Fori 
when ic i^ made of the Utter it receives fomething.^ 

tatlick in ir, at the fame Time that it abfbrbi 
Gtafi. 
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R*y5."^But the bed Bones arc thofc of Calves, Oted, 

) and Horfrs, dpccial'y chr rmallcft, which «re 
c more eafily caldrwf, tTic longer thtjr haw been 
pofcd to the Injuries of the Air. 
'*' 170. The Calcination of the 'e Bones '§ rCg.J muft 
*1 made for a few Hour?, or more, according to tfirir 
gnefs, in a great open Fire: Therefore, you mjtt 
Ick up the rmallcT ones, and thofe which are lefs 
fevered with far. You will have a fure Sign of the 
Calcinarion's being pcrffcft, if you fee not one black 
Spot without the Bones, oor any within when you 
break them. 

171. When thcfc Bones are perfectly white (^ 1 70^, 
pound them in a Mortar, fift them through a very 
Boe Sieve-, or, if you have none of this Kind at Hand, 
grind the coarfer Powder I'p-^n a very hard Stone into 
1 very fine Flour, and then wafh it with warm frcQi 

•Water: For during the Calcination, the Bones are 
lltnoft always impregnated with the Salt of the Alhcs 
~t the Fcwel of the Fire. Then this will beanex- 
ti\ca% Earth for the making of Coppels '. 

172. Fifli-bones, when very fmali, are more eafily 
Idlcioed than thofe of other Arimals : Which may 

c eafily done in a large open Earthen Veflcl. Thele 
tes being then pulverized are ftiU better than the 
5!ng(§ 171}. 
'■"173. Parget or Phfhr made of fome kinds of 
is almoft preferable to the aforefaid Eariibs 
Jf 171, 172). But it is not every Spaad will fervc 
_^s Purpofe. You muft then, before you prepare a 
r Quantity of this Parget, prcvioufly try whether it 
i will luecced, or not. The Calcination of this Kind of 

?333d is made in an earthen Veffe!, clofed with a 
lie upon a gentle Fire : This occafions a little 
Toiackling, which being over, the Calcination is per- 
|AEt. 

' (^4. But, as the Preparation of the AOim of Bones 
I'toilfome enough (^ 171, 172>, and the faid Kinds 
"Tl&pad' not {o be found every where; on dils Ac- 
Mufff*. .n im.<^ liijcaiieabyfomeCKir. 
E 
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count, when you have a great many Coppels 
make, you may fiipply this Want with Aflies of Vc-. 
gctabics. But left the Coppcis (liould vitrify, be- 
caufe of the alkaline Salt adhering to thel'e AfheSi 
you inuft previouQy ufe the follawing Pteparation.i 
Let hot, white, and very light Embers nnadc of 
fojt Wood, be ftraincd through a Sieve by pourings 
pure Water upon them j that all the Coals that 
happen to adhere to them, may be feparated, an4 
the beft and fincfl Alhes may not (\y away. Pour 
upon this ftraincd Duft pure and boiling Water; ftt( 
it with a Wouden Stick ; then let the Aflits fubfidfl 
quietly, and the Water which fwiiTis atTop, and which 
ac firft remains always troubled, be decanted : f oui 
n«w Water on ihc remaining Afhcs, and after lliey 
have fubfidcd a fecond Time, decant it again i 
Repeat this over and over, liii the Water fwimviiing 
atTop proves altogether infipid ; I'hen pour l>c(l 
Wawr again, (lit it with (he Wooden Stick, and at> 
cer eight or twelve Seconds, pour it out, as yet trou^ 
bled, into a clean Veffe! : Part of the Alhes will r 
main in the foregoing VelTe], in which the faid wafh- 
ing has been made: Four Water upon this RcDuind 
er, ftir ic and wa(h it likewifc, and then, after ^ 
Hiort Reft, pour it into the fecond Vcjlel : Repe^ 
this in the fame Marnier, till there remains at tbl 
BoiCDtp o£the 6rft VeOel nothing but a iitile S^^nd 
or Ibme otjier coarfer Corpufculw. Let the vuftufl 
Afhcs rcli till they fubfide, an-i the Water fwimtnin| 
i^t Top be decanted fofcly. Thus you will have gooi 
Eetriif, free from redundant Sail and Otl, and imnfUj 
tible by Fire \ which, liowey«r, being reduced in^ 
in^al) Balls, burnt again in a Pottcf's Oven, ani 
then w-iflicd anew, will prove better ftill. i 

175. Finally, put a fmall Quannty vt A(hw « 
tlic Bones of Beafts orof Ktlhes (5 171, 172.) intO; 
very clean Earthen Veflcl, and a fecond Time caJ?iB 
them during a few Hcurs, in the rtrongeft Fifl 
wafh them next with Water, then grind chcni upoqi 
Porphyry into j moft fubtil Powder, to be kept fl 
4 paratel; 
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•ly, for the Ufes foon to be racntioned- 
in German <L\aK, 

''. The hollow of the Coppcis, which receives 
contains ihc Metal, muft be a fpherical Segtnenr, 
very deep; firft, that the Surface of the melted 
ft. Ice this be ever fo much diminilhed, be fuffi- 
vifible to the Eye of the Artificer^ fecondly, 

the Metal in that Cavity may melt together 
le Globule. But the outfidcsor the Coppels muft 
rtly a rmall Matter convergent towards the Bafis, 
a mincaied Conej ihac it may ftand firm upon 
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177. But that this Figure [^ 176.) may cafily be 
|»cfi the Coppcis, you are to have Cepptr or Brafs 
■oOlds, the higurc of which is licfcribed {Pta:. {. 
Hg. 1. and ll.) where we have added an exact Ex- 
planation. You llkewife find their various Sizes, ac- 
cordii^to the Quantity of the Metal to be worked 
"- 'eCoppcls. 

S. Wiih all thcfe Preparations (5 168—177.) 

orill make the docimaftical Coppcis. i. Take 

f Bones, of Beads, or of Filhes alone, or two 

f WoOil Alhcs (■§ 174.) and one Part of dry 

ofBor.es (§ 171.) mix them well in a Mortar, 

•phyry i then aiid to them by Drops jtilt 

tei', or of white ot Eggs diluted with 

\ \x ncccflary to make the Matter ilick 

Ko ftrongly prefled between the Fingers, 

! or lefs : Or ii yju ul'c Spaad (§ 173. J 

iifinklcd in the lame Manner with a Solution 

Put a large Qiuntity of the weticd Dufl 

lalf Mortar (Piat. I. Fig. Uj fupporicJ up- 

i Prop; prcfs down with your Fingers the 

s pouicd loofcly in-, that the Capacity of the 

Bcrtarmiy be quite full bf it-, and lay the Kcni.iimler 

ic. 2 Putibc Pcftleperpendicii!ar(i'/ii/. J. Z-''^. I.j 

Cthr Mi^rtar, and then wiili a Mallet ilrivc it with 

^oribor BlowSi according to the different Diame- 

ihe Vclfel that is tu be uiade, and make 

E 4 '■^^ 
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tjii; Mafs pietty compaft, wkiiig care Icft.tlie Peftle 
Ihould rub againft the Sides of ilie Monar, 3. Hav- 
ing, ihco removed the Peftlf, flrew the upper Pate of 
ibe Cavity of the fmall VefitI, with Allies of dry 
Bones ground extremely fine {§ 175), which is done 
with ihe Sieve (P/fjr. I. %. IV): Again, put the 
Fcftlc into ihc Mortar, after having fitft wiped it 
with a clean Rag, and drive it pretty ftrongly with 
one or two Blows more. 4, Then have at hand a 
ftnall wooden Plank, ftrewed a Quarter of an Inch 
thick with dry Allies, put upon it the Mortar cod- 
taining ihe Coppel already prepared, fo that the Icf- J 
fcr Bafis of ic be underneath ; prcl^ it againft the ■ 
fmal] Board : the Coppel will then eafily quit its \ 
JMould : Let next the prominent Inequalities at ihc 
upper Edge and Bottom of the Coppel, be cut off 
■with a fbarp Knife : Finally, let the Coppel inverted 
be laid afide in a dry Place. 

179. Therefore, the dry Allies called Cl^r^ muft 
be appijcd to the Infide of the Coppel, thai ihe litttc 
Jnequalitits mod: commonly temaining there, may be 
filled, and make a Sort of very fine Sieve, admitting 
through it vitrified Bodies, aud retaining Gold, and 
Silver: Thus, when the Cavity of the Coppel is 
carefully done over with thcfe Aftics, it will be no 
great Harm, if the Mafs {§ j7S,;ufed for the mak- 
ing of Coppels, happens to be defiled with a fmall 
Mixture of Sand or of any other Powder more eafy 
to be vitrified. And indeed it is hardly poITiblc to 
^avoid this Fault entirety, efpecially when you tlfe j 
'Wood-AIhes. Thence the Rcafon is plain, wbT^ 
fliii Duft (§ 175.) muft be prepared with fo mucfti 
.'Care. Therefore great Cautions arc to be takaiKl 
/that the Levigation of this Duft be nnr made upon J 
;'.foft ^icKe: bccaufe Particles of it beiog by Cbanca 
, rubbed off might fpoil the Powder. ' 

ifio. The Coppels ought lo be rather more than 
'lefs compaft: the latter being always hurtful; 
"•whereas the former, by abforbmg the Cla/s more 
*Cowly, docs but retard the Operation a litdc. 

1 8 i. There. 
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p iSl. Therefore, Coppels made of AHies oF Bonei 

f'Bcaflz, of FiOi-bones, and of Spaad, arc exccl- 

■c, ai they wed noi be made very hot at fitft, and 

[uire noi ihe Regimen of the Fire to be (b ftri€t!y 

' -ved. But if you add to them Wood-aftiw, it 

ijU be neccltiry to make the Coppcls pretty hot, 

efore you put the Metal into them ; Whicli being 

glefttd, (he aqueous Vapours, forcing their Way 

;t, will caufe the Metal to oc thrown out in Drops-, 

r Coppcls of this Kind can never be perfeftly dri- 

I by (he Air alone 1 there being always fumetliing 

f an Alcaline Salt adherent (o Wood-afhes, which 

rafts the Water out of the Air : As the dark Co- 

lur of thefe Athcs, and the Solution of Ammoni- 

"Tttk Salt poured upon them evidently fhew. For 

which very re>fon, thefe Aflies »rc more difpofed 

lo Vitrification, than Alhes of Bones ; for the latter 

L ^c nearer the nature of incombuftible Stones. 

L CeroU. Hcoce likewifc it is plain, why the dry 

tewder(J I75.J wherewith the Cavity of iheCoppel 

jidoDc over, feparates more eafily in the Operation 

T the Coppclling, when Wood-afhes have entered 

uo the Matter of the Coppels ; Which is vaftly 

tejudicial) becaufe, when thefe things adhere, they 

icbcf tncrcafe the Weight, or cannot be got out of 

Bed of Metal, without fomething of it being 

183. As to the moiftening of the Matter of Cop- 
jels (§ 178.) you are to take care, (i.) Not to ufea 
Fluid too mucilaginous and fat : For this makes 
"" ppels fo compaft, that they not only rejeft vitri- 
IRkd Bodies, and yield them a very Qow Paflage, but 
Krifb fplit when made very hoc, iofing firlt their oily 
■fart. (2.) Not to ufe fuch mucilaginous Fluids, as 
lay produce a great deal of tixt Alkaline 5a// in the 
ucing c^ the Coppel^ as the tartareous Dregs of 
trmcirted Bodies do, (i.) Not to moiften the 
IrAlhes too much: for then the Surface of the Cop- 
leis is Dcver perfedly neat. (4.) Some mix about 
me Gcnth Pare of decanted Clay to the faid (^ 178.) 
Aihe» 
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A1hd;"And when this is done, the Matter nroft b*" 
moiftcncd with Water only •, bccaufe the Clif- 
makcs ihc Afhcs (lick fufficiemly together. How^ 
ever> take care that too much of Clay be not added| 
And you muft always regard ihe fcveral Degrees of 
Fatncfs of this Earth. (5) If the Afhcs of BoneB' 
are not ground too coarfr, their being fprinkled with 
pure Water, makes them fo coherent, that there is 
DO need of adding any Clay, or mucilaginous Fluids 
to increafe the Cohefion j for Coppcis of this kind, 
aswcll as thofe made with Spaad (^ 173.) need hardly 
be made hot before the Metal is put into them. 

CarcU. It is then plain, why the Operation d6ne 
in a Coppet made with AAies of the Bones of Beafts, 
of Fifh Bones, or with Parget of Spaad, lafts a lit- 
tle longer, but is more fecurely performed, than if 
Wood-Afties had been mixt to it. For as it re- 
ceives more flowly a vitrified Metal, on account of 
its own compaft Subftance-, fo it is lefs to be feared, 
that any thing of a perfeft Metal flioutd be abforb- 
edj though the Management of the Fire be not fo 
fcrupuloufly minded. 

183. Thefe Imall Veflels made of Afhes (§ 168.) 
ferve for docimaftick Operations not very extent 
five: But if a larger Quantity of Metals is to bft 
work'd upon, we accordingly ufe greater Coppel^ 
one Foot and a half broad, commonly called Tf^, 
But thefe are made with Wood-afhes ; but not pre- 
pared with fo much Care as f§ 174.) They add 
U them Brick-duft beaten very fine. In thh 
caJe, they ule for Moulds, either the earthen Poi^ 
or the Iron-ring reprcfenCed {Plst. I. Fig. VIIF, 
and XI.) 

1J4. The manner of making them is as followrt ' 
(i) In an earthen Veflct not glazed within, and bjr 
its Depth and Latgenels proporiioned to the diflfc- 
rent C^Jantity of Metal lo be put in it. Let the 
ia6de 0? it be well mojftened with Wattr ; that the 
Aflies to be put into it may adhere the better. (2-^ 
Put the Allies jiift mentioned, and moiftcncd in tbfc 
ttuiL fame 
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fAtnc Manner (^ 178.) as was faid about Coppdv 

ioio ihis Vcfleii (0 thai it may be half full of them,; 

Thco prcts ihcm with a wooden indented Peftle, 

{Flat. 1. Frg. XII.) or (if you are making but a 

Iw^il Teft) with only a wooden Cylinder an inch 

•Jc. Wlicn preflcd, add upon them roitic other 

les, to be prefled in the fame manner j till the 

[r»h«n VeficI be almoft quite full; Remove the fu- 

fluousAlheswiih an Iron Rule, (i,.) Let thcln- 

.talities remaining at the Border be Imoothed with 

irotxJcn-BjU rolled about ; This done, cut ihe Ca- 

with a bowed Iron {Pint. I. Fig. IX.) that you 

J have a broad fphcrical Segment, not very deep, 

j() With a Sieve, fticw this Cavity with dry Allies 

fBonesof Animals, ground extremely fine (§ 175.) 

and to be tqucezed hard by the rotation of the 

wooden-Ball. Thus you will h;ive a Tefl, which, to* 

Htlto^ with iu eftcthen Fot> niuH be put in a dry 

" "Jnolhtr Marnier. 

185. L« an iron-Ring (P/a/. I. Fig. VIII.) be 
led with A dies like thofe already mentioned 
1 83. > it) fuch manner, that they may rife coofldo- 
ily above the faid Ring-, then prefs them ftrong- 
wtih yoiir Hands, or with an indented Feftle 
'/«/. I. ftg. XU.) (t.) Then, with gentle Blows 
» Hammer, pceis ihe Alhes from the Circumfc- 
ice tDMatde the Ceoter in a fpiral Line, and in 
:h manner that, after hawing been fufficicntly 
[fled, they may be a fmall matter highi-'r than the 
lirrnk of theUin=^: Or, if there ate Vacancies, t-nipiy 
the Ring, and fill it again with marc Alhes: For if 
you add ever lb little of Afhe,', the f.cond put in 
do not cohere fo ftrongly with the Brft, but (hey 
r lI-p»Tatc in theOpcration. (^.) This done, turn 
King apfide down, and on the other fukcut t!>e 
Ar» our with a Knife, to the Quantity of one tKi;;l 
pirt o( the Depth of the Ring, and again till the 
Vjcuity with the fame Afhes (§ 185. N' r, 1), in fuch 
a Mu\wt, 
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■,tSit ihere rray rcmaio no fcnfiWe CaM 
4. FiatTIy. cue Out a Cavity in ihc larger Sirf 
ftfrot the Ring, and in ihe fame Manner mciitron« 

f ?6. The Tcftj. calfcd in German SCmWffKTl'rt 
art Vrffcls rcfifting the ftrongtft Fire, and (o vafti) 
CMnpafV, that fomctimes thcjr not only retain mehci 
BSetils bur alfo rhe rery Chfs of Lead irfelf, 

1S7. Tbrir Figure and Size may be the fame « 
dbat ^ the CopprU : Hoivcvcr they commonly an 
made hrger. To form them, they ufe 4 woodci 
orbfffe-MouW, reprefentcd (Plat. I. Fig. V. and VI,' 
Nctf is there ary Difference between a Coppcl and i 
Teft. excrpt that the Matter of the latter muft b( 
more compad ai*d coherent. 

iSS, The Matter fit lor the making of Tefts bf 
mpartd thus: f i.) Make into Balls, Clay of the 
beft kii»d, and pure-, and dry them in the Air, o 
ia the Fire; When dried, pound them in a Mortar' 
PcMT opon this Earth abundance of warm Water | 
|« ifiia Mixture reft a while; and when the Clay has 
foUded, pour oat the Water which fwims at topj 
The fame Wafhing may be repeated, that all thb 
oimte Lumps of the Clay may be well foaked wicht 
Wttrr, and arry thing of Salt contained in them b« 
vdhrtf oC (3.) Then add of the puieil Sand, of 
AMMderoT cakiDcd Flints ground, and well walhcd, 
of 6MltT but de«n Hifit» Crucibles, or of any 11 
Qojnbuftible fiMKf ground very 6ne, fuch Qjantii^ 
•I vUl tvada the Mafs thick, hardly adhering ttf 
lilt H»d «f htm that )cnrcds it, and hardly ptionC 
win ifdaofd into 1 fmall Lamina. This Mafs wilt 
fe« tirltr (he mdking of TeAi. 

tSo. B»Kv bdbcf you mdte a grwt Quantity 

IXHwith thh fi«H* (^ 1 S l!.) it win be proper firiti 

{O put into a 6n|^ onctnade with it, a Quantity ofl 

(^ y l^ml. and t* exTOte it tor an Hour or 

,wc » the ftrrcH^rii Fin-. ' Thus you will be ftlil^i 

• To*lw«v^. , AiS, p. : Sno*rH»ge Ctiy^ 

MM-.nSiv''- .>3loti.M», |i>.t.wil|jMU*4 
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whether item n(i& Fire, and tli« Ghfs o/LeaJ: Foi 
you cannot determine the exadt Ptopotlion of tlw. 
Usredicnts on Account of the Variety of CUys.'tJ 
Nature now and then affords in fomc Places Clay {qn,^ 
(tcj) tempered, tha; it is cxtramdy proper for tl«?'' 
nwkine ot Tcfts, without any Preparation, or wit' 
ouf a Mixture of another Matter : Sometimes it c 
Ijr wants to be warticd : But moft commonly it n 
^ft prepared in theabovcmeniioned{§ 1 88.) Manner., 

190. If then the Mafs under Trial (§ 1S9.) t 
into Glafs ; you muft add to it fome of the aforeJaifJ. 
Dufts of Scones, efpccially of incombullible Stones.;|| 
However, take care not lo add too much ol' pulverv 
ized Chalk; for if the Matter is tempered witi^i 
that aione, the Tcfts made with it, will indeed re-* 
lift Fire the more; but, being too porous by this 1 
means, ihsy yield a PalTage to Lithsrge; whicli^ 
being abforbcd, they foften to fuch a Degree, ihajj | 
they fall afuiKler of themlelves, or are totally {] 
cfufhed when you take hold of them with Tongs. ■) I 

(91, Tefts aiie made in Moulds (Plat. I. fi£. V,|fl 

i VI.) after the following Manner. Rub a Httl^f I 
i . rtar and the Peftle lightly with Bacon or OU)^ J 
tucafill firftthe two thirds of it with prepared C 
(^ 188.) and then with your Thumb make a fi 
Pii in the middle of the Clayj put the Peftle upt 
it, and prcfs th« Matter with Blows of a Hammer^ 
tite ftfongcr the better ; and finally take the Teft 
MC of the Ring, in the Manner mentioned (^ lyV 
N. 4.) as was faid of Coppels. 

192. The clayy Matter here to be ufed, muft t 
fo ftifF and dry, that it may break the Moment yo^^ 
bend it with your Hands : For if it is too Ibftf T 
wUl hardly be poQlble to have any intire Tefts, 
at lead ihcy are milhapen. Nor yet muft the Clay b 
OKr dry t othcrwife it would be difficult to falHion. 

M93 T^ thus made (§ 191-) and dried in a dr 
tod oxKlerately warm Place^ nuy ferve immediately^ 
wicbout being prcvioufly made not t unlefs SaUt 
Litlmit are 10 be auuiascd therein : For th 
5 Thing 
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Things, being mchcd in VefTels not ' baked bcfort* 
fiwn perfpirc Sirotigh them. 

194. The affaying Oven {^mix 4odmafticus) Of 
AS others call it 'Ir^ula, fejludo; in Gtrman, and 
Englifh Maffe^ is an arched Covering, refiftirtg the 
ftrongcft Fire, which in the Operation preftrvcs 
theCoppels andTefts (§ 178, 191.J from the falling 
of Afhes and Coals into tliem, and at the fame 
time of fuch a Form, as is no hindrance to the Adi- 
on of the Air and Fire, nor to the Infpcftion of the 
Affayer. 

CoroH. You may then make your Muffles of what 
FormnDU p[eafc, provided they have the faid (§ 194.) 
Conditions rcquifitc. 

195. But thofc which fcrvc for Effays made in 
Coppcis, are moft commonly made femi-cyiindriculj 
but like a hollow Hemifphere, when greater Alh- 
VciTels (§ 184, 1&5.) arc imploycd. 

196. the Muffte muft have Holes in it; fi.J That 
the Aflayer may eafily look inio it : For which Pur- 
pofe the forepart of it muft be quite open {Pht. II. 
?^. 1:) (2.) That the Air may the better aft in 
Conjunftion with the Fire, and be inccrtlintly re- 
newed : For there' M hardly any Fumes produced m 
Wthout the Aftion of it -, which however is of nt 
abfblute NcccfTity in the Vitrification of Lead: Frt 
when the Air is once filled with a cerrain Quantii<^ 
ry of Vapours, it hardly admirs any more af[cr iha^l 
tor which Rtrafon a conftjnl Reneivat of Air is neceflW 
fary. (3,) Bcfides, thefe Hole* fcrvc for the Regfi^ 
men of the Fire: For the cold Air rufhing through 
rtie large Hole before* cools the Bodies put in (hi 
Mufflt J or if, after having put fome Coals in hj 
^tni rtiut this Apermre in part, or evrn intircly *idl 
ifDoor added to ir, the Fire incre«fts to the' btghi 
Degree; which cm hardly be done fo quickly" " 
the breathing Holes of the FtiTMice^ (4.') THk 
«FfenTcaI Vapoin-^of Ltad imA Anfmmy, «*! 
dmwgh the Holes madt fn ihe Bads of (he . — 
fcay^not be offehifve to tb* AfftyW ftwcK/^ b^lv. 
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orcU. Therefore, when you are lo fix the Height, 
igtb, and Depth of Muffles, you muft confider, 
Ji6w many Vcfiels, and of what Size, are to be intro- 
duced at once into it, and that the whole Infide of 
the Vefftls, bodi foremoft and hindmoft, may be 
wiihin the Reach of the AiTaycr's Eye: To which 
iafl Point you niufl; bave a fpecial regard. But moft 
commonly tlicy are of the requifiie DioifnGon, when 
four iDchcs high, fix or eight Inches long, and four 
or fix Inches broad. The ^egnients cut off at the 
Bafis for the l4:frer Holes, muft be fo high as that at 
lipft the fmali Veflcls put under them, may not be 
tainted by Coals and Afhes falling into them. For 
ihefe hinder the Vitrificaiion of Leady and the Dc- 
flruAioo of tlic other Mctak and the Semi-mctals, 
»nd tcducc ihcm entirely wbeo already defttoyed : 
But the Scoria fpoiled by .^flies, fuftcn and retard the 

Kpcration. 
1^7. You muft have wooden Moulds, for the 
jwnirtg of thefc Muffles, {Piai. l. Ftg. 13). 
k ig8. The Matter which thi-y are made of, is the 
fame asthai of Tcftsi'§ ifiS); provided it be a UhIc 
ibore moiftcncd and pliant *. 

199. To form your Muffles^ gather in one Mafi t. 
lufficient Quantity of Clay prepaied (§ 19a.) aod 
moirtencd, lo as to be fumcwhat pliaatj kneed i( 
»U with your Hands, put it upon a Plane of Stene^ 
t any other that may be not much changed by the 
^iliure-, extend the Mafs evenly into a Cake a lic- 
; longer than the MutHe to be made, fo broad as 
^exceed afmall Matter (he Bor>JeT of the fai.^ Mut- 
, and fo thick as that two or mure thin Lamtaas, 
iput two geomciricjl Lines thick, may be cut of? 
pra it : "Which is eafily done, by rolling iipoa the 
Jpl's of Claji a wooden Rolling-pin, ilrewed Brit 
fehtly with Aflics or Cbalk. 2. With a thin brafs 

* Note WintifOT Ltaai Blone, or Stinfaridgc Cliy alAtiC trill 
\ka wry gQod Uu^j ■ but ihc bdi 4r« maile of ikurttMsc 
L/, p. ii. And old hluBtes. nrmdungPats. aiide oi Stmba^gf 
■V, whkblavel>e«ttufcditiUiefiTe, bat to fint^ pomler, p. t. 
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Whe well ftreiched out, cut off from tlie Cake 
(N*t,:> • thin Plite, wrih great Caution, left It* 
Ihoalt! break -, tifce it away, and having fitft fmccrtd ' 
ic OTO" wir; Bacfio or Oit, cUp it U[X)0 the convex ' 
ftrt of ihc Mould (Ptat. 1. Fi-. XIII.) 3. Tien in ] 
the fame Manner (hut the bindef-Part of the laid '• j 
Mocld, with a like Lmaiiia made Semi-circular, rb*^ 
ih« thf BordCT of this Lamina may be joined togc-^ 
ther with the hinder-Border of the Lamina upon tliajj 
convex Part of (N" 2.) the Mould; which is efjjf 
frfled with Water, without which the hindcr-/^wi* 
would not ftick to the fore one. 4, By the famtf" 
Method, you may, if you think ic proper, anne*'^ 
the Bottom, to the inferior Edges of tneabowe-men-' 
cioned two Lamin^s. Otherwife, you may leave' 
the Bottom moveable, making it of a fmall Lamina 
cutoff from the Cake: In which Cafe, however, it 
muft by ira Breadth exceed by half an Inch the Side* 
and hinder-Part of the Muffle fN" 2. and 3), that 
the latter may wiih the greater Security (land upon 
it as a Bafts. Then, with your Hand wet, rub (he 
Muffle thus made all over \ that the fmall Chinks," 1 
pcihaps not fcen, may by this Means be clofed up* I 
on every fide, and the Clay clofely joined to tbo 
Mould. 6. When the Muffle applied to the Mould 
has been for fonic Hours in the dry Air, and it is, 
become hard, cut off from it fome Pieces, in thdi 
Manner atorefaid (§ t^6. Coral/.) and (Plat. H. />fS 
I. and II.) which done, take the Mould fofcly awa/ir 
For if the Muffle Ihould dry pcrfeftly upon it, it 
would certainly crack. When afterwards the Mufll^ 
expofed to the Air for fome Days, is quite dried, 
it IS at laft baked in a Potter's Oven, or even in thr 
afliay-Ovcn hereafter to be defcribed ; in fuel 
Manner, nevcnhelcfs, that in the latter Cafe, In 
Coals, being lighted above firft, may communicaltf' 
the Fire liowly down to thofe underneath : Other* 
wife, indeed, the cxceffive Force of the Fire would 
certainly occarion Cracks in the Muffle, For which 
Rcafon, it is much fecurcr, tg bake it ij) the firft i 
Manner mcDtioncd. 200> If 1 
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: If ycu adipt to the Caovcx MaeJd (Paat 1. 

r. Xin. j anotKcr Coocire one (7»tj, L/^- XJV^ 

"iw MiDOcr delcribcd in the £xp6cjboa c^ tbe 

jurejuft ciied. To thu the C/^ bctiweitkcaiscT 

1 Conned by a ftrong PrcSta^ } uu will nu^ 

~ i much nroie ft^ wit-S tcb Troub!r, fe& zp* 

tck, and more apabic to refift ilie Pur. Nov 

is done in it>e follbwirg Mmorr. Pur C«cya 

e dtier tbui the foregoing, or thai Ifiikl of Oa^ 

^ch i* iniproperly calico Fmsb Ory*y into the hoi- 

1 MotiUl, rubt^ fKft »nh Bacon t< ■'"^ *^>th yotir 

uidscxtem^iton tbcS«iiii-cyliiuiricxl C:irity or the 

ulJ, and sg^^iinfl the Board at titc hind«r Part 

. I. Fig. XIV. /»} then put upon the extended 

y the Convex Mould, rrr.tirrcd rmoDth with Ba- 

fo chtc the Sidci of it may be equally difiant 

lonuhe upper Bcrdcr of the conca^'c Mould : Then 

t upon it ihf upper Board (PM. I. Fig. XIV. ». c.) 

'j Screws belonging to it ig), and by tneans of 

I preis it lu, as that iIk B4.<«rd put upon it may 

li dtc Bod{ of the concave Mould : Which done, 

i finally (he Coni^x,Myu:d as nigcli as pofliWe 

l ll(C diher, by me^ns of the hinder Screws, 

I. Bg. XIV. i. k); then loofe the Screws, 

^ec having taken iway the hinder and upper 

tls, take our the Convex Mould : Which is done 

I of 1 Screw {Plat. I. fig. XIV. Ux. p) that 

),asa Handle. Thus you will have i Muffie 

, which is cafily taken out of the cylindiicai 

, and from the Bafis of which Segments may 

^mediaieiy be cut off: Finally, dry. it well, and 

Jce it as the foregoing ones (§ 199). 

n.When larger Alh-VcJfcl8or'rr/j(§ 183 Jarcto 

jcovrKd.lhcyufe large fpheroidal MufflcsC/Via;. II. 

J. III.) made of caft /fww, or tliey make Muffles of 

^ fame Kind with Cloy, and upon Moulds of ihe 

* Figure {put. 11. fig. IV). Then the Mafs of 

r is extended with wet Hands only from the Top 

' WimJ/ar Loam it is good as any. 
y. Bhsk-tAai. libwdcf '>! a bcriu. 
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of the fpheroidal Mould cowards the Borders j and! 

thus 3 Muffle is made with no great Troiible, 

»02. You fee the Figure of [he meliing Pets ■■ 
Crucibhs {Plat. II. Fig. V. and VI). Thefc VcfTds, ' 
when fmall, are made with a Eafis a little wideri I 
both that they may not be thrown down, upon what I 
they are fct on, by the Coals put upon them, and left I 
they fhould fall, when taken out of the Fire, and 1 
put upon a Pavement not exadly horizontal. J 

203. Thcfc Veflels (§ 202.) are formed in woodcttl 
or brafs Moulds divided into two Parts, from Tom 
to Bottom, that they may be disjoined and put toge-l 
chrr again. For this Keafon, they adapt a brood ' 
iron-Ring, to (he outfide of the Mould, in fuch 3 ' 
Manner, that the two Parts of the Mould may be 
joined ciofe together, by applying the Ring to them, 
and feparated, by taking it away : Which appears 
better from {Phi. 11. Fig. VJI. and IX.) than Ironn 
the Defcription. However, this concave Model pro- 
cures you only the external Form of the Veflel, buc 
the inward Cavity is made with a Peille {Plat. II, 
F^. VIII). 

204. The Matter thefe Veflcis (§ 202.) are madfl 
of, may be the fame as that of the Tefts and Mufflei 
(§ 188 to 190). Obferve only, that it is proper t 
make ufe of the like Veflels, which have already ful^ 
tained a great Fire, and are very clean, reduced incQ 
Powder, to corredl the Stiffnefs of the Clay. ,\ 

205. To make Velfels (§ 201), with [his Apparor, 
tus (§ 203), put your hollow Mould within the tro)) 
Ring (ftjf. VII. and IX), and lay it upon a firiq 
Support : TIjen fill the Cavity of the Mould, with ^ 
fufficient Quanliiy of Matter (§ 204.) very fliffj 
Which Quantity can hardly be dcterinint'd, otlierwija 
than by Experience : Then prcfs it down with you^ 
Fingers, or with a wooden-Stick, leaving .in hoiloi^ 
in the Middle; fo that the Matter mny rife a littk 
beyond the Sides of the hollow Mould; Finallfi 
put into it die Pcfllc {Fig. VIII.) rubbed over with 
Bacon, and drive it down with fcveral ftrong St okei 

of 
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aailet : Then take away (he Peftle gently } and 
f the Matwr is hard enough, and the hoJJow Mould 
_ilffici£ntJy poliftied, the VelTels may be iinniediatcjjr 
ptoken out of the hollow Mould, by removing the 
L King: But if the Matter is too ftilT, or too moilt, 
lad the hollow Mould not fufficiently fmooth, take 
away the PeftJe and put the Mould in a dry warm 
Place [ and by this Means, the Mould may be 
opened, and the fmall Veflel be taken out in a few 
Minutes. When thefe VelTcls (§ ?o4.) are fuiHcienc- 
ly dried, they muft be baked in a Potter's Oven. 

so6. The larger Crucibles and melting Pots are 
nude in the fame Manner. Only inftead of a Mal- 
let we life a Prefs, to force the Peftic into the con- 
cave Mould. 

207. There are Cautions to be ufed in the making 
of thcfc Vcffels. ( I .) A fufEcicnt Quantity of Mat- 
ter maft be put atl at once into the Mould : For if 
yoo add to the Matter once comprefied a new Lump 
of the (ame, it does not cohere with the flrft ; Which 
happens likewife, when a Quantity of Imall folid, 
or zi Icalt compaft MaiTcs are put into it, without 
having firft been well united by handling. Hence 
come many Chinks, and Pores, in the drying and 
baking, which often cannot be dilcovered by the 
Eye, nor by the Sound when the Veflcis are (truck, 
and mean while yield a quick Pallage tlirough them 
to the Sail}. (2.) If thefe Velfels are not made with 
a large Bottom, the concave Mould muft not be be- 
ftnecrcd with Bacon : Otherwife, when you take out 
ihr IVfUe, the Veffel flicking to it, commonnly 
Cotnn out of the concave Mould along with it ; nor 
cm it ifrerwariis be taken off from the Pcllle, unicis 
you break it. 

ao8. In Fufions, it is often nccelTary to cover 

the VdTeU with Tilai Wherefore I give a Pic 

rurrof them {^PUl. If. Ftg. X). Thefe are made of 

ike lame Matter as the melting Po:s and Crucibles • : 

" A Piece of common pUin Tilt nuy fctve ai well, if made to 

F z For 
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For your common Eaithen-wajr, which is gencrallj 
glazed with Liih-irgc, grows cliinmy in the ftrongefS! 
Fife, and fticks to the Veffelsj fo thit rficy are ta- 
ken off wuh diFncuIty, or even melt entirely. It is 
(hen better to cut off Ficces like Tiles, wirh a Knife; 
from a Cake of Clay [^ i8S.] extended upon a flat' 
Tabic, of the Bignefs rcqulfitc, according to the dif- 
ferent Diameters of the Vcflcls to be clofrd. Then j 
mrc away the Borders of the inferior Surface of the I 
Plate fo cut off, which is to touch immediarely the! 
Veflel to be clofed, leaving a Shoulder all round, byl 
means of which the Tile ii rafiened in fuch a Manner, J 
(hat it is nut eafily removed by the Poker, or when 
frcfli Coals arc put on the Fire. Finally, you put 
in the Ntddic of thi: outlide a fmJil Bit of the fame 
Clay; diat it may be eifily taken away or put on the 
VcITel again with Tongs by means of this Kind of 
Handle. 

209. The fmall feparatory Cucurbites or Matraflcs 
{Plal. II. Ffg. XIJ muft bs made of very rranfpa- 
rcnt Gbfs, and yet capable of rtfiOing the moft 
corrofivc Almjtrua, left they fhould be corrcdcd. 
Nor muft they te too thick, efpecially at the Bot- 
tom i for, when they are very thick, they eafily burft 
in the Fire. Lei them be eight or ten Inches high, 
wirh a very narrow Orifice, hardly half an Inch 
wide i left the Matter therein contaiHcd. bring in a 
■violent Ebullition, fhould tife over the Mouth tif the I 
Vefftl, or at leaft Part of ii be thrown out in fmall ' 
Drops, like a thin Rain, 10 which there it always a 
Jittle of the Mcm! adhering \ that in fliort a greater 
RcpercuIIion of tfic Fumes may be made. The bot- 
tom has a fufficicnr Capacity, when it contains one or 
two Ounces of yiqaa Fortii. It is befidea proper, 
that ihcir Orifice be turned backwards into a bmid 
Margin Or Lip, leil the Solutions, when poured out, 
flwuid run down along the Sides of the Vcifcl *. 

ai(j. To fupport fuch a fmall Cucurbitc, (■§ 209.) 
we ufc * Trivet (Plat. i\. Fig. XII.; fo made, that 
' A clean Fkrasii Wuw Fllfc will feme upon occsiioB 

fmall 
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ff Cocurbitcs of this Kind, and fome of a Size a 

BlcUrgcr, may be put upon k with equal Security. 

Vroiorc, let the Feet of ic be fpread wide afunder, 

K (omc lighted Coais may cafily be put under or 

Icen away, and all the Appearances of the Solution 

iecarefuUy ucaminol, 

ail. Next w this, we ufe a Copper Skellec or 

\Giik Bowl (P/ar U. Fig. Xin.) furnifhed with an 

(vtdle and a Nib, fur the waHiing clean of the 

Vx of Silver precipitated by Copper out of Jqaa 

1. h is the better when made of Copptr^ becaulc 

a do enpel whatever Quantity of Silver iem.iins 

i, the 5jiutioiJ after the Precipitation. For there 

maim ajnioil always fonuihing of it. The Diaiiie- 

r cf this Vellil muit be fix Inches or more, its 

Dcptb about four inches. 

at2t Y<m mult funhermore have at hand a fmall 
golc'en Djfb, one Inch broad, and half an Inch deep, 
|.*/'iT/. n. Fig. XI VO which frrves to Jitat the Gold 
*tt red hot, from which another Metal has been crtxltd 
( a dociovtllical Operation ; tliat any remains of 
K Menftruum fliit adiiering to it may be dilRpatul. 
kxnuft be made of the pjrcit Geld: For ia an 
irihco Drfii, grown piMrous and hriiilc by ihc ?epa- 
Eioo,^art of the Cei^ might he fcrajjed ofi"; And, 
F it wcrt luade of another Metal, it would either 
: being abk lo jefift fu great a File, or c;irt 
M, or even be corj-.jded by the Maijlruum 
%ia\hcQold; and thus would bath waysdi- 
ght of the CM, and deceive tlie Allayer. 
£W|3. You mull; likcwii« have a particubr hon 
trivet- {Plat. II. Fig. XV,.) adapted lo this Dilh 
rV<4 »»*)• to fopport it. 

114. The walhing Trough or Tray {Simla l.iva- 
ieria^ Plal. 11. T^V^. XVI.) is an ubiong Veill-I, in 
which the lighter and unprofit-iWe Parts yf the Orci 
3'r ■ftaihciJ oi\\ by pouring Water upon them and 
i!;rrirni it, Jt iTiuft be made of Earib qv o'i StoKe^ 
ib. ■j...uxSj thouiih of a clean fniooih Surtacc. 1 luw- 
F 3 ever. 
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ever, any other Vcffel of a middling Capacity, and! 

pretty wide, may ferve for ilie fame Ufe, 

215. Finally, you mufthave, for the Granulation 
of Lead and 3"/» above defcribed (^ 44.) a granulat- 
ing wooden Box, with its Cover, and fo large as 
that Ibme Pounds of Metal may be conuincd and 
well fliakcn in it. You have the Figure of it {Piat. 
II. Fig. XVll). 

216. But 10 granulate Metals the wet Way, yon 
may ufe any Veflcl, if it be but wide, filled wiihcolcH 
Water, which muft be itirred about with a Broom. 
For Inftance, the Metal, when a good Quantity of 
it is to be reduced into Grains at once, is fim melted j' 
then with a very fmall red hot Crucible, held with 
a Pair of Tongs; it is laded up out of the larger 
Vtfiel wherein is the whole melted Mafs, and while 
another Man ftirs the Water about with tlieBroom,,( 
which he then raifcs one half above the Water, you" 
pouritallatonce upon the fmd Broom, thatit may fall 
through it into the Water. But the Sprigs of the 
Broom muft not be too clofe, left the Metal, being 
ftopped by fo many Obftatles, fliouid wax cold rooj 
foon; and, by being detained between their Interftices, 
adhere to them, and not reach the Water. When all 
the Mtial has been thus injefted, and the Water de- 
canted, you will find it divided into fmall Particles. 

217. Some ufe a particular Machine, made on pur- 
pofe for this Work, and reprefentcd (P/at II. Fig; 
XVIII). They t.ike a wooden Cylinder, fix Inches 
long, and ten In Diameter, and udapi to it an Axis) 
and Handle, like a Grindltone. Then cut all rouFK) 
longitudinally fix or eight Channels abmu three In- 
ches deep. Then put the Cylinder thus prepared 
iiponaTuborwideVcird, like that defcribed (§216) 
fo that the Axis of ir, being received by Stmi-circulaj 
Cavities cut in the Border of the Vcffcl, may be kepe 
fteddy, left it IhoukI lly oiil of its I'lace in the Ro- 
tation. Then the Vvifci is filled with Water to (uch 

Height, as that one third Part of the Cylinden 
ay be immcrfcd in the Water ; then throw the 
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Kited Metal, laded up after the Manner mentioned 
i6.) upon the Cylinder juil defcribed, which 
": be turned all the while upon its Axis with the 
mdltf. By this Means, your Metal, maderhinner 
1 after the foregoing Manner {§ 216.J will be 
mmifiuted in(o thin I'lates rolled together. 
Scholion. By htb lhef£ Methods (f 216 and 217.) 
tsmiinedt yo^ "'^y ''^'^O' "^^^^ "'"^ ^^*'^^-' Steurily granu- 
lait Gold, Silver, itfid (he feveral metallick Mixtures : 
But there is a ket^s feme Ki/kin the granulaling 0/ Cop- 
per : To avoid whieb^ yeu mufi pcur it only in a fmnlt 
'JfvsKiiyt and with a Jmall Stream : If^bicb is more 
ftiurffy donty if the Transfufion is jnade ihreugb a rtd 
t«t Crucibky having a Jem fmall Holes at hosiom j that 
the Copper, hing as it -wtre frevioufly divided by this 
graining, nuy thus fall upenlhe Broom {^ zi6.) or upon 
ike Cylinder (§217). 

2 18. ThcCcmcnt-Pots are cylindrical Vfffcis, made 
of Potter's Clay, witli Tiles adapted 10 them, and 
niraedfay Pouers. TheSizeof theftrVL-JTels muft be 
proportioned to the Quautity of Cement to be put 
1% I5J.) into them. However, it is not proper to 
make them above eight or ten Inches broad: lor, 
I . when larger, the Fire afts with Difficulty and In- 
liity, cfpecially in the Middle of them. 
119. You arc to obferve, that, in the making of 
Vfe Earthen VelTels (§218.) and of their Covers. 
I kinds of Clay contrad and take up a Icfler Space 
[ the drying and baking: Infomuch however, that 
'^the purer Clay contrafls one tenth Part of its Dia- 
meter: But the more it is mixt with Sand, or fome 
other Duft of Stones and Vtflels already baked, the 
left it diminithes i this Diminution bcin^ fomeiimes 
lurdly perceptible. Therefore, if a VclTcl, ora Co- 
(cf of a determined Size, is to be made of Ciayj it 
muft be made greater than the required Bulk, in 
; rrjportion to the Diminution, which Ex[jericnce 
iches you. Clay, eirhcr crude or prepared, under- 
lies in ific drying up of it. 

F 4 220. Ttve 
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. at^^ The meliing-Cone (Plat. \h ifv-'XIK.>. 

fcrves for the Precipitaiion ot melted Metals, whicA 
if tnade when two Bodies, meked together, and yec 
not mixing perfcdlly with one another in the Fufiotif ' 
{cparaie of their own Accord into two Strata, on 
account of their different fpecilick Gravity. This 
Precipitation might indeed be made in the fame Vef- 
iel wherein the Fufion is made : But, in this Cafe, 
you would be always under the Ncctflity of breaking 
the raelting Pot every Tinie ; bccaule the Part pre-, 
cipicaied cannot: be got out of it, when this Vcflei \\ 
intire. Therefore we ufe for this Work the abovft 

mentioned kind of Cone, into which the melted Mai 
a poured, and out of which it may be eafily taken 

when the Precipitation is perfeft. But as the Quao' 

tity of the Matter to be precipitated is often bu 

fmall, the conical Figure has, on this account, beci 
■ aOigned to the melting-Cones, doubilcfs, that ib 

heavy Matter, fubfiding to the Point of it, may bi 

colleifled into one folid Regular. 

221. The melting-Cone is made of Copper or of 

Brafs, that the Infide of it may be fufficicntly po- 
Whcn it is made of Brafs, you muft take ■ 

care that it be not made too hot: For then, wheal 

jouftrJltc it with any force, it eafily fpliij, on account! 

of the Brittlenelsof this Metal in a great Fire. ' 

222. When the Quantity of the melted Matter to 
be precipitated is conficlerable ; you may ufe, inllead 
of a melting Cone (§221), a large Brafs or Iroa- ■ 
Mortar, or any Ijrge Iron-VelTel whatever. 

223. Finally, wlicn melted Metals or Semi-Metall 
are poured our, in order to be examined clofely, c 
aticrwards alTayed in part; it is proper, in thepourJO( 
out. to give chcm an oblong Form not over- big : Bs 
caufe iliey, by this Means, are more eafdy divided,* 
anti cut itio fmall Bits. In order to this, thcv ufe a 
Swt of MouiJs (PUl. II. F>£. XX.) called an'lngct, 

, ^^vin^ooe or many prifmatical or lemi-cylindncal. 
fiiimmt of diili:rent Sizes, and well poliQied, witf 
a vcr| 
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,(verf long Handle, and made of Iron, the proper'et^ 
I Pd^mcr for chis IniViummt. 

224. But when a imzW Mafs of preci^nuied Metal 
ts forthwich end entireJy to be put into a Coppel 1 
thcycfaufe louCc a Mould, having the Form of a Seg- 
nwnt of a liulc Spheie> and maUe Jikcwife of Iron; 
fuch OS is coinmonly tniployed in pouruig out I'uch 
Ores as have been extracted and fcorificated by Lead. 
By this Means you arc lure to hinder the fmall me- 
tallick Mafs, from fcraping, with its angulous Sur- 
face, any Particle of the tender Bottom of the Cop- 
pei, while it is put into it, and, by this Means, 
from nuIiLing it rough. 

235. All thefe Muiilds (^ 221, and 224.) muft be 
well hcaicd, beTore the Metal is poured into them ; 
lci\ they (bould happen to be a little wet, or con- 
traft a Moifturc, efpecially in cold Weather, by ihe 
fudden Heat of the melted Mafs being poured iot* 
them : In which CalV, the Matter poured in is ofcen- 
times difplodcd with very great Danger. 

226- Moreover, they muft be previoufly fmeered 
L-oiver wiib Tallow, that the Reguius's may be more 
' iTiIy taken out of them, and that the Cavity of tlie 
|if Dulds may rxjt be corroded, by the Mai* poured into 
'rm. But if a very great Quaniiiv of Metal is to 
• potired our, efpecially of a very fulphurirousMe- 
or precipitated by means of Sulphur; the 
cringof the Cone or of" the Mortar with TaJlow 
it hanfly fu£c)rnc, to prevent the Conofion |u(l men- 
ioocd : Becmfc the large MjI's of the Mauer pour- 
i in remains hot for aconfidcrable while. There- 
, in this Cafe they ufe a Lute, reduced to a rhia 
^ap, with Water, which, being applied vi.ry thin t9 
: iofide of the Cone, or of the Mortar, is af«r- 
Thus, by means of this Cruft, the 
Indian of the Sulphur upon the Metal of the Cone 
> il certainly prevented. Nay, pure Cepprr itfelf, 
though it be melted with no Sulpliur, operates fome- 
thing like this : Wherefore-, it is neceilitry in this 
Cafe to ufe the faid PrccAucion. 

227. Finally, 
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227. Finally, Affaying reqoircs ihat you fhouli 
have two Mortars ; one of Iron and deep, to bcal 
Bodies fmallj the other !ds deep, of Iron or ^oedi, 
and wide ; this mud have a wooden Pcftic. The 
latter, mcft commonly of /rw, ferves for Amalga- 
mations: Forlron-Mortaraare moftfit for this Work j 
bccaufe, though fomething of the Iron be eroded by' 
ihe Trituration, it nercnhelefs mixes not with the' 
Amalgama : So chat Iron is to be preferred to alf * 
other Metals, in Operations of this kind. Befides,' 
Mercury may be moderately heated therein, whereby 
the Amalgamation is very much accelerated : WHiich " 
cannot be fo eafily effefted in a Wooden- Mortar. ' 

228. Befides, for fome Operations not direftly be- * 
longing to the Art of AfTaying. though it is proper 
that the- Aflayer (hould be able to make them, by 
help of his own Ski!!, you mufl: have diftillatory VeO 
tets, fuch as Earthen and Gbfs-Cucurbires and Re- 
torts : But ihefe being fufficienily known, and de- 
fcribed every where in chemical Books, I need not 
here be very particular in dcfcribing them. I 
fiiall only obfcrve, that the Glafs-VelTels, which are 
to fuftain a great Fire, are the belter as they are 
thinner: For, when thick, they foon fplit. But it is 
the contrary for the Recipient, which muft be 
thicker. 

22g. When the Veflc)! (% 228.) areexpofcd naked 
to the grcaiefl: Fire; it eafily happens, that ihey 
burft, by throwing frelh cold Fuel into the Fire: For' 
the preventing of winch, you muft have Recourfe to 
Ijorication or Coating. This is perfbrmed in the' 
following Manner: Take fome of the fame Matter,' 
of which the Muffles and Crucibles are made ( 1 88^,. 
and, inftcad of Water, moiften it with frelh Blood,^' 
rot yet coagulated, and diluted with twice or thrice 
the fime Quantity of Water, to make a thin Paftc' 
of it: Then add to this Pafte Cow-hairs, or other* 
not very long nor (lilt : And, if you have at Hand 
Glafs pulverized, and fified, it may alfo be of Service; ' 
to mix fome of it with the rfft. Then with this Mafa^ 
befmear 
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bcfinearyour Veflcl with a Pencil, and dry it: When 
dried, bcfmear ic a fecond Time, and dry ir again .- 
Repeat this a diird and fourth Time, till the Veflel 
be covered over with a Crull or Coat, one third or 
fourrii Part of an Inch thick. 

Scholion. to hinder ibe Blood from coagulating ; you 
tmi/i^ •xixa it itjufi let out of tbt Animal^ fiir it with 
ywr Hand er with a Slick, till it is quile cold : Being 
thuj atttjotatedy it wiii remain for /omg Doys without 
loagulating. 

230. When you are to dift'd ftrong corrofive Spi- 
rits, it is proper, for ihc Ihuiting of the Vefiels 
(S12Z.) cWe, to mix with the abovefaid Pafte, 
( 229.) Bole, worked wirh Whites of Eggs diluted 
wiih Water, in a Quantity not to be determined other- 
wife thin by Experience : This will give you a Lute, 
which wiil confine ftrong Vapours. 

II. 0/ F u R K A c E s. 

231. As the Praftice of Affiyingconfifls chiefly 
' The lefining of FolTils by Fire ; you are to have 

. liruoicnrs, in which the Fire may be contained, ap- 
;■ ied to the Subjcdt, and augmented or dimiiiifhed to 
aay Degree at your PJeafure. 

232. I he firft Furnace, peculiarly called the Affay- 
Ovtn Plat. III. Pig. I.) is made in the following 

I. Make with Iron Plates, aMIow qua- 
.: Prifm, eleven Inches broad, and nine In- 
^1, (a a, b b), ending at Top in a hollow 
ijuaJiojiguUt Pyramid fb b, c c) feven Inches high, 
icnninaiiiig in an Aperture at Top feven InchL-s 
fquarc But this Prifm mufl: be clofed at Bottom 
with llicb anotlicr Iron Plate, which ferves as a Balis 
Or Bottom to it (a a). 2. Near the Bottom make a 
l')oor{c) ihrce Inches high, and five Inches broad, 
thatlcadstothe Afh-hole. 3. Above this Door, and 
it the Height of fix Inches from the Bafis, make 
.*fvothcr Door (i)^ of the Figure' of a Segment of a 
' : rcle, fouK IikIks bxuad at its Bafis, and three In- 
ches 




■ <tfihefw—u,, ««hAfRDrf< 
tfBHBr, iftv An oaf be between 
ifeiffKr E^ «r ihc itf riK Md Che S«k of [he 

BBsacC) > GoDs^v frvodt, s dat dtt S&kn (^ the 
hwz Ctaor > k,* mm fee pv iMo ii, wad fnxlf 
Buve cacxvzrcs aaa ftcnvdil&aVM : TncK matt 
Ee^iferf »*atfcgw— K mb. Tfae fccood inin- 
Ptee ^ h% dHcB KkAcs fca^ ihnt Inciri high, 
mdvt^Siw pofti MifefaRgmg Plate, muft 
hei^xiK AeSpKgt e w uu itet— Doara, >d l^h 
Mhw, AK bettAcfpcf «dti»l»»crEilgeof 
k a^ >9n9 t boAw 6riootc viA tfae Side ef the 
Fvsac?. OxrcfifaefrGravvei, wUdilooksdovn- 
wd&» krrs r? r g ci i wpe Ac apf^r Eden of the Sli- 
ders vsx &.\x w fa w iu DtoorfN*" z\ The other, 
that feoks u r^gr rV ^ is id l eup ne ;H " 
oftheSSdcT^ -^btl.Ooorsb: 
tUrdFlsrv^ •>=^(r!iBikecfae6r. 
dofc* dioTT the ;ipw Dbor, ta fuca : 
■ttf form s G?3orf fcxiaag (kMrawirds I 
t^uDUStotae ep^TcrEd^of theofjp'Tr 
^1a o«4er ta-lW b«fc * 




ar Apcnun-, tne 
I »nd [wa Inches troad (nl. Let bcfidts 
jharc I Handle, rimtthcymiT be bid boMl 
■ they are to he mored. 6. Moreover, Jet tf 
dHole? . one Irchbnud, he bored int>i< Furdj 
) of which muft be nude in the lore-Part of d 
e (o o), two others in the back Hm, all at f 
c or 6vc Tocbcs tiom the Bottoin, but t 
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! a haif diftain from each SJde of the Fur- 
Ki and finally, t filth Hole (p% at the Hdghcof 
f-lDcl» above the upper E<^geo{ iheupperDoor ({). 
\ (hoit, let the Infidfi of the I'lirnjcc be amied 
I iron-Hooks, ictling oiic lull an Inch, . and 
t three Ixich^-. '.liUnt from each othrr, to faften 
" rte L.UK with which the Furnace h to be covered 
over within. 8. Let then an iron, moveable, hollow, 
ijiiuJraogDiar Pyramid C^j three Inches high, be ad- 
afittd to ihe upper Aperture (d) of the Furnace at 
the Botfia feveti Inches broad, ending upwards in a 
ho!^^w Tube (r) three Inches in DUmecer, two In- 
cbc9 high, xlmoft cylindrical, though Iba^ewhaccon' 
Tergent at Top. This prominent Tube fervcs to 
fiipport * Funnel or Flue, which is almofl: cylindrical, 
hollow, made iA' Iron Flates, and two Foot high (t), 
mkI which, whena very ftrorg Fire is required, is put 
fn:rpendtcularly upon the (horterTube, in fuch Man- 
ner, thai it enters dole into it one Inch and a half or 
two inches deep, and may again be taken off at Plca- 
(iire, when there is no need of fo ftrong a Fire. But 
i'iispyt»midalCovef{q)muftberjdes have two Handles 
^f) adapted to it, that it may belaid hold of, and thus 
.r uken away or put on ag.^in. And that this, bc- 
j; put on the Aperture {d) of ihe Furnace, may not 
. .; cifity thrown down, let an Iron Plate be rivetted 
;'•:•: right and left Upper Fdgeofthe Furnace (cc), 
: jrtKd down towards the Infide, ' {^o as lo 
'. '.irrow open before and behind, into which 
•--.l Edges of tlie Cover may enter and be faft- 
ciicd, and at Plcafure be moved backwards and fur- 
wirds, whenever it uiuil be put on, or removed, y. 
Xa a iquarc i^dge, made of a ihicic iron-Plate 
if^. H.) be f;iitened at top of the upper Edge of tite 
lower Door (c) ; this is defigncd to lUppon the Grate 
and the Lute. But it muft be made of two Pieces, 
r;\vbceafily introduced into the Cavity lif the 
Thus you will have an Affay-Oven, which 
■ :Twards be covered over inwardly on the In- 
Uz s;itli Lute ; This you are to do as follows ; 

1 233. TW. 






^8 Hje ^KT of 

233. That the Fire may be the better confined, 
and the Iron not to be deftroycd by growing red hor, 
the whole Infide of the Furnace (§232) mull beco. 
vered over (See Plat. III. Fig. HI. and IV.) wit| 
Lute, one Finger, or one Finger and a half thiclt, 
The Lute fit for this, is made with a Mafs of Cla 
(§188, igo)-, OT vi\i)\ French C!ay\ moiftened wit 
three or four Times as much of Ox-Blood dilutee 
with Water *. But before you cover the Infides t 
your Furnace with this Lute, you muft firft pi 
within the Furnace imall iron-Bars, equal in Lengt 
to the Diameter of the Oven, quadrangular, priC 
maiical, half an Inch thick, having their Extremitid 
fupported by the Ledge (§ 232. N" 2), and .; of a. 
Inch dittant from each oihtn and you muft faftei^ 
them fo, that their flat Sides may be obHque with re 
gard to the tranfverfe Sedtion of the Furnace, am 
that ilie two oppofite Angles may look one upwar^ 
and the other downwards 1 the Bars muft not be lati 
flat but edge ways, by which Situation, you hinde 
the Afhes of the Fuel of the Fire from being detainei 
too long, between the Interfticcs of the faid iron- Bars 
and from making an Obftruftion, that would oppo^ 
the free Draught of the Air (See Plal. III. Kj. IVJ 
The Furnace being then covered over with LuM 
and dried up by a gentle Heat, 13 at lafl fit for do 
cimaftical Operations, and efpecially for fuchas muj^^ 
be performed in the Aflky-oven (§ 194. J 

* The bcfl Luie, snd raCeR to be )i^ at ItnJat, U t Sort 
Chjcalhd Wild fir -Loim, which muff be min pretty RifT, a\ 
prtlTed into ihc InfiJc of the Furnace, firft welted with Watcf , in 
when the Ckf bcgint to dry, ic mutl be beat down dofe it> ibe Sidi 
with t wooden Mallei ; then the Uncvenneflcs and Craclu filled i 
with Trelh Chy fomewhat moider. To is to be made fmooth ai 
even with a Trowel, and then left to dry gently, and if any CVac 
happen they muft again be filled up. 1( any Pieces of (hi? Lute I 
broken off by the tire t kt it be quite cold and wet, the Edgei 
the old I.uie and frelh day wi.l unite to it, and iill up the Hall 
if iheCtack i^ but Ijnill, you may u!e the i-'uinuc iigun inuuoi 
a^cl/, even before the frclU Claj'n^ty. 

234- 
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R^ If tben an Operation is to be made in tti^ 

umicc hitherto del'cribed (§ 232, 233), you mull 
through the four lower Holes above defcribed^ 
oir the Furnace (See Plat. III. fig. I. o o) placed 
before and behind, and direflly oppolite to each other, 
two iron-Bars one Inch thick, and lon^ enough that 
their Extremities on every Side may jut out of the 
Holes, a fmall Matter. Thefe ferveto fupport the 
Muffle, and its Bottom (See Plat. III. Fig. Ill, and 
IV). You then introduce the Muffle through the 
upper Aperture of the Furnace {^Fig. I. d.) and place 
ihcm upon the above-defcribed iron-Bars, in fuch 
Manner that the open fore-fide of it be contiguous to 
the inward Border of the upper Door f. (See Fig. 
III. and IV). The Fuel of the Fire is introduced 
through the Top of the Furnace (d) j the Cover of 
which, on this Account, mufl: be moveable, and noE 
very heavy fq). The bed Fuel for the Fire is Char- 
coal made of the hardcft Wood, efpcciaily of Beech, 
broken into fmall Pieces of the Bignefs of an Inch, 
wherewith the Muffle mud be covered over fomeln- 
chcs high '. We then rejeft larger bits of Coals, 
becaufe they cannot fall through the narvowlnierllices, 
between the Sides of the MuRle and thole of the Fur- 
nace, and cannot of courle fufficienily furround the 
Drciimference of the Muffle : Whence it happens, 
tli.it there are on every Side Places void of Fuel, and 
t'jc Fire is either nut ftrung enough, or unequal. 
IIlic, if on the contrary, you uf; Loals too fmall ^ 
:.irn a great Part fait immediately through the Inter- 
laces ta the Grate into the Afli-hole ; and the ten- 
dered Panicles of them turn too foon into ///?>«, and, 

' increafing the Heap of Jfics, obllruft the free 
Jit of the Air, wlucb is here greatly reqiu- 
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b tiratr tha tta of dK bsft S&fc; 
acusB left, when jcn take swxf the Fuaii^i pui a; 
^>p of dto Cover: Fimt^.tbcDoorofthe Alhhotc 
being riihcr io part or xoaHj fhut, tfae Heat is fttl|_ 
f^fflhuflied, beciule tbc Dnu^ of Air, fo nccc0' 
fo excite tthe Fsc, is ibereby hiodcred. But if, 
fides all ibefe, you likeirife open the upper 1 
quite i then the cojd Air, rufliing into the MitfBe, 
cools the Bodies put under it, thai are to be chiDj^cd, 
to a Degree Devcr required in any Operjciurn, and 
foch as will rntircly hinder the boiling of L.'jJ'. If, 
during ihe Operation, the Fire begins to decay, or t9 
grow unequal, it is a Stgn that there arc Places roid 
Zi CoaI», between the Sides of the Fumice a;id thofc 
of (be Miiffle : Tbetefore, in th:s Caf<, you mutl 11^ 
your Cotfls on every Side, with an Iron Rod, wtucb 
ii 10 Lc iriuoduced through the upper Hole (p) of 
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, that they may fall together, and thus 
fc tti 3 proper Manner, and equally. 
■36. However, you are to obfcrve, concerning 
I Regimen of the Firejuft dcfcribed (§ 235) that 
IBgh the Apparatus is made with all the Exaftnefs 
htioned, neverihclcfs the Effcft does not always 
S»er it : The Caufc of which DifFcrence has molt 
comiDonljr its Origin in the various Dirpolitjons of 
Hk Air. For a* every Fire is more excited by Coals 
in proportion, as the Air more condcnfed, and more 
quidtly agiatcd, ftiikes them more violently (which 
lie Efied of Bellows plainly fhews) it thence ap- 
porf, that in warm and wet Weathers, when the 
Atmofpbere is hght, the Fire muft be Icfs efficacious 
to Furnaces; that likewife, when fcvcra! Furnaces 
licuated near each other, are burning at the fame 
Time, the Fire is in part fuffocated \ bccaufe the am- 
bient Air is thereby rendered more rare and lighter. 
The fame Effc^ is produced by the Sun, efpecially 
in Summer-time, when it fhines upon the Phce where 
the Furnace is fituated. The Atmol'phere, on the 
contrary, being heavier in cold dry Weather, excites 
a very great Fire. 

337. The Heat of the Fire afts the ftronger upon 
the Bodies to be changed, as the Muffle put in the 
Furnace is lefs •, as the faid Muffle has more and 
Ivgcr Segments cut out of it ; as the Sides of this 
Muffie arc thinner 1 in (hotl, as there are more Vef- 
Icis placed in the hinder Part of the Muffle \ and on 
the conavy. 

138. In this Cafe, when many of the Conditions 
requifite for the exciting of Fire are wanting, then 
indeed the Artificer, with all his Skill, will hardly 
be able ro excite the Fire to a fufficiefii Dtgree, in 
order co perfornj Operations well, in common Affay- 
ovens, even though he ufcs Bellows, and puis Coals 
tnio the upper Door of the Furnace. Foi this Rea- 
■jn, I have put the _Grate almolt three Inches below 
iiic Muffle, left the Air rufhing thiougli ilie Afli- 
Jiole, Ihould coo! the Buitom of the Muffle which 
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happens in common AlTay-ovens; and again, thai 
the fmaller Coair, almort already confunicd, and thoJ 
Allies, may more eafily fall through the Inierfticcs ofl 
the GtatCy and the larger Coals UiU fit lo keep upj 
the Fire, be retained. Finally, I have added thcT 
Funnel {Plat. 111. Fig. I. /.} that the blowing oL 
the Fire being, by means of it, incrcafed as much as.1 
poflible, this might at laft be carried to the requifiicT 
Degree: For the Fire may always be diminiftied, 
but not always be increafcd at Plcafure, without ihc 
Affiflancc of a ptoper yipparatus. 

239. The other Furnace nccelTary to the Affayer 
is called a melting Furnace^ and is hkewite com- 
pat^ed of Iron Plates. The Cavity of it may be 
foimed accoiding to the elliptical Mould {Plat. III. 
Fig. V). i'-\ Make an hollow Ellipfis, the Focus's 
12 Inches afunder, and the Ordinate 5 Inches long: 
cut it off in both its Focus's, that it may alTume the 
Figure {Plat. III. Fig. VI). 2"\ Then make in 
this hollow Body, and near its lower Aperture, four 
Holes, eight Lines in Diameter, and direiftly opp»j 
lite (f t_). s*"', Then faften two flat iron-Rings (ij, 
almoft one Inch and a half broad, at both the uppr^ 
and the lower inward Edge of this oval Cavity-, an 
fill the Infuie of it with fmall iron-Hooks, juttii _^ 
out about fix Lines, and three or four Inches diftan 
from each other. Thefe, together with the Ring 
juft mentioned, fcrvc to fallen the Lute. Thus wil 
the Body of the Furnace be made : Only you mul 
add at the outfide two iron-Handles {e f], to be ri 
vetted on each Side of it, that it may be taken holi 
of and moved. 4'h'^ Then make the Cover of th 
Furnace, which may be formed like the Part cut < 
from the EUipfis {Fig. V. a. See Fig. \\\). L_ 
this have an opening {b) made in it, four Inches high 
five Inches broad at bottom, and four Inches . 
the Top 5 and adapt to this an iron-Door hung ( 
Hinges to ftiut it dofe, and having at the Infidel 
Border faftened to it, aiifwcring exaflly to the Ci« 
cumference of the Door, and as prominent inwardl 
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fs of thr Lute to be applied to it re?" 
ires : (fee F'g. VIH). For ihe fame Purpofe, let 
lalJ iron-Hooks be tanencd to the Infide of this 
hich is intercepted by rite (a'-d Border, And 
this Cover fliould be burnt vM.hiri, by the Force of 
I you inuft cover the Itifidc of it over with the 
imc Lute mentioned before {§ 2^3.) fpr the Affay- 
ovcn : Therefore it muft likewilc be furniftied with 
a Ring and iion-Hooks to fatten the Lute^ as was 
fiid bclotc (N" 3.} when we ijioke of the Body of 
this Furnace. Befidcs this, you mull faftcn two iron- 
Handles iPiat. III. Fig. Vir. rr) on the ourfide 
ot this Cover, Then a round Hole muft be made \n 
the Top of it, being three Inches in Diameter, pro- 
longucd into a hollow Tube (1^) almoft cylindrica!, 
and a lew inches high, upon which the iron-Funnel 
dcfctibedC§ 252. N^ 8. J may, in Cale of Neccflity, 
be put after the Manner mentioned in the fame Place 
when we fpokc of the Affiy-oven. 5'''") After this, 
tfieLimngof both the Body and Coverof the Furnace 
within is made in the lame Manner above defcribed 
i(J 233). Moreover, you muft make for this Fur- 
iwo moveable Boitoms, viz. One to receive the 
les, and admit the Air; the other to lerve for 
lu>3ions. The firft is made with an Iron Plate, 
formed into a hollow Cylinder, open at Top, and 
tobe fhut at Bottom witii an orbicular iron-Piate, as 
withaBafi*, ti vc Inches high, and of fuch a Diameter, 
uthat ic may receive the inferior Orifice of the Body 
of the Furnace (N" i.) the Depth of half an Inch 
(Sec Pldt. ill. Fig. IX.) Therefore let an iron-Ring 
(0 *wlf »n Inch broad, be fattened on the Infide ot 
the (aid Bottom, and at the Dlftance of half an Inch 
from iti upper Border, to fupport the Body of the 
Furnace put into ir. Again, let this Bottom have 2 
(quart Door, four Inches high, and as many Inches 
bioad ; that may be (hut clof^ly with a Door hung 
on Hinges, that you may by means ot it incrcjfc or 
d.mrnifli the Draught of the Air, and thus govern 
f irc at pteafure. Then, 011 ihc left Side of this 
G 3 Door, 
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Door, and at about half the Height of this botloi 
Part let a round Hole be made, one Inch and a hi 
in Diameter, to admit the Pipe of the Bellows when 
Need requires. Next to ihis, let another bottom Part 
be made of the fame Matter and Figure as the forego- 
ing: Let it be likewifc of the fame Diameter, but two 
Inches higher, fo that it may be of the Height of feven 
Inches. Likewife lec it have round it a like iron- 
Ring below its upper Border, to fupport the Body , 
of the Furnace to be received in it. But let a How I 



. and one Inch high (Fir, \ 
Side! 



} 



two or three Inches broad, 

X. f), be cut out juft below this Ring, in The Si3 
of this bottom Part. Then let another round Hole J 
be made in the left Side of this firft Hole, fit to ad- 1 
mit the Pipe of the Bellows (d). Further, let ano- 
ther round Hole like the foregoing {e) be made on 
the right, and at the DiiVancc of one Inch from the 
Bottom. Then let the whole Infide of this bottom 
Part (the Pan above the Ring excepted) be overlaid 
with Lute, and a Bed be made at the Bottom, of a 
Figure like that reprefented by the Line (fg i). The 
Matter of which this is made, is common Lute pulvo- j 
rized, paffed through a Sieve, and mix'd with fuclkl 
a Quantity of Duft of Charcoal, fifted in the fair 
Manner, as that the Mixture being moiftened i ' 
fame Manner as the Afhes (^ 178), and preflefl 
down, may at Icaft be lightly coherent. Of this 
Matter prcficd on the Bottom of the bottom-Part, 
Bed is made, like a Segment of a Sphere, having in 
the Middle a fmall Cavity fomewhat lower, 
Inade extremely fmooth, after the Manner mentioned 
before {§ 184.) when we fpoke of large A(h-Vfif 
fels or Tefts. 

240. This Furnace (§ 239,) is chiefly fir for FUi 
fions, which may be made in it with and withotlj 
VefTcls. When you are to melt with a VefleJ, 
the Body of the Furnace {Pht. III. Fig. VI.} up 
the firft Bottom (Fig. IX.) that has a Door to it ( ^ 
open on Hinges; introduce two Iron Bars {Fig. XI.^ 
through the Holes of the Furnace {Fig. VI. r I 
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1 them the iron-Grate (Fig. XII.) which you aie 

i introduce through the upper Mouth of the Fur- 

kc : Then pui in the Middle of this Grate a Brick 

• fquare Tile, very fmooth every where, warmed, 

UJ pcrfeflly dry : Oiherwife the Veflels put upon 

, efpccially the large ones, arc eafily fplit by the, 

njoift Vapouis coming out of it in the Operation, 

Let the Height and Width of this Stone be a fmall 

Matter broader and higher than the Bottom of the 

Crucible or Pot to be fet upon it : For if it were lefs 

high, ihe Bottom of the Vcflci could not be fuffici- 

cniiy warmed j and if it were icfs broad, the Veflel 

might eafily fall from it. Then put upon this Tile 

the Veficl containing the Matter to be melted, and 

furround it immediately with Coals on every Side, 

which rooft be ranged according to the Method pre- 

fciibcd bdbre (^ 234). Then you govern the P'ire, 

by opening and fhuiring the Door of the Alb- hole 

VFig- IX. ^) : Yuu excite it by putting the Cover 

J^. VIL) upon the Body of the Furnacev and if 

fides you put the Funnel ('§ 232. N" 3) upon 

e cylindrical Mouth (d) of this Cover, the melting 

: becomes (till more violent. But if you more- 

r introduce the Bellows through the Hole of the 

om Part, (Fig. IX. d}^ and the joint of the Fur- 

: with the bottom Part, and (he Door of ihe Aih- 

r, unlefs it can be (hut very clofc, being exa<5tiy 

ftopE with thin Lute [or IVindfor Loam] the Fire 

thus exdtcd by the blaft of the Bellows is carried to 

the hi^tefl Degree, and far furpaffcs that which may 

"*^» made in a Smith's Forge. Another Advantage 

F this Method is, that the Veflels are not fo eafiiy 

nkcn, becaule the blowing of the Bellows cannoc 

~ t them immediately, and becaufe a Fire perteftly 

1 is excited on every Side. One may eafily cx- 

_ »e with this Apparatus, howStones are affected by 

the Violence of the Fire only. Now, if you have a 

mind to perform any Operation without a Veflel, and 

irith a naked Fire -, for Inftance, to melt and reduce 

tCtUxj or Sfcriaj of C^pper^ ^itit Lead, and Ireit, 

G 3 ot 
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ortheOarsofthefe Metals; the Body of the Furnacfl 
muft be put upon the other Pcdtftal, having a Bed 
in it (Plat. III. fi^. X). However, you muft before 
this open with a Knife the oblong Hole ((), and the 
round one (d) of this boilom Parr, which arc Hopped 
with the Lute ftitking lo the Infide. Then you ap-^ 
ply at the round Hole (d) on the left the Bellows, in 
fuch Manner that the Nczel of ii being dirtiicd ob- 
liquely downwards, may blow ftrongly againft tha 
Bid i/gl'): By this Means, all the Afhes thai fall 
into the Bed ate blown away, and die Streng[h of the 
Fi'e deierniined to fuch a Degree, that all the meltecj 
Bodies that f<ill into the faid Bed, remain in thei^ 
State oi Fufion : And were it otherwife, the melted 
Bodies would immediately wax cold, and adhere iti 
Grains to the Bed, wlicreas they ought to have melt-- 
cd ihio one Regulus. The oblong Hole in the fore- 
part of this bottom-Part (c) ferves to difcover by 
means of a Poker, whether the Matter in the Bed t ' 
tnclicd, or not ; It ferves likewite to take awa 
through it whatever might flop the Bellows, and if 
f 'fne Cafes to take away the S<ori^. Then you ptil 
firft Coal'' into the Purnacc, one Span high, and blon 
them well with the Bellows, to make them burn, thai 
the Bed may be very hot before the Matter to b 
melted is put into it ; For ;f this is not previouflj 
done; the mclttd Mafs fcldom runs into a Regului^ 
but remains dtfpcrlcd among the Scorids which foot 
grow hard. The Bed being well heated, and frell 
Coals added to ihc Fire, put into it fuch Quantity c 
the Matter to be melted as cannot hinder the Fin 
(rom being carried to the requifite Degree ; WhicI 
cannot be determined otherwife than by Experience 
Again, put frelh Coals, and upon them anotho 
Quantity of the Matter to be melted -, they may t 
like Strata one upon another, but if the MafsonO 
melted could not long ruft.iin the Strength of tbi 
Fire I or if you had a mind to melt a greater Qua 
fity of Matter than what can be contained in tin 
fJi you muft open the round lower Hole f/^.W. 116 
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'. T. e.) that you may make a Channel pafling from 



: Hole through ihe Lutr, and reaching lo ihc 
nil Cavity ac the Bottom of the Bed (g) -. To this 
ble at the outi'idc, apply an earthen Dtfh like the 
i within, or any other proper Recipient, furround- 
wiih burning Coals, into which the Matter melted 
running from the Bed through the Hole (Fig. X. e) 
may becolleded (Fig.WU. i). The other Particu- 
Urs hereto belonging, and to be obferved in fpecial 
Cafes, will be more eafily recited, when we come to 
the Operations hereafter to be explained in the prafti- 
cal Pan of Allaying. 

Sduilion. In determining ibe inttiard Figure of the 
Furnacei which are emplsytd to carry the Fire to the 
iighefi Degree of Strength, you muji nol be fo JlriSlly 
txaH in ghing it fucb a Figure, as that therefietled Rays 
cf the Fire may all be coUeSled in one certain Point or 
Line. For the Matter wherewilb the Furnaces are 
lined ta'tbin, can never a^ums fe fmootb a Figure ; Nay^ 
if this Matter might afjume it by any Art, it would foon 
befpailed again by the yieUnce of the Fire. Befidesy ibe 
Hays of the Fire cafl by the Coals, do nol fall ivitb the 
float Regularity as ibofe of the Sun and «/ Sound; nor can 
ibcf ef ceurfe be fo exatily refieHed towards ibe Body la 
bethoJtgedy er tbefaid Matter ufelf being nakedy is moji 
tommonty covered all over with Coals. On the other 
Handt a Focus cslleSled vjithin fo fmall a Compafsy 
wmiJ be ef almojl no Service; becaufeit can a£f only upon 
a very fmall Part of the Body to be changed. It is then 
ao ugb to give the Furnace fucb a Figure and Size, as 
t it may i. admit a fujjicient, though not fuperfiuous 
amity ^ Fuel for the Fire : 2. That it may confine 
t Heat ef the Fire, fo as that it may neither ail with 
I wmeb Likerty, nor he difjipated before it has ailed 
i^ly eaeugh upon its Subjeli : For which Purpofe 
e Sort 0/ Cover mufi be added. 
%\i. The Furnjccs hitherto (§ 231 to 240) de- 
(ibcd, arc fufficient for the performing of docimaf- 
i »l Operations ftriAly fo called. But the Affayer 
Biult alfo perform other Operations, fubftrvient to 
G 4 \Kt 
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the foregoing : Such are the DiftUlation of actd Spl- 
' rits. Cementations, Calcmations, i^t. which cannot 
be conveniently done in the Furnaces above defcribcd; 
Therefore, as thefe Operations moft commonly^ want 
a long andconftam Fire; it will be very proper, for 
this Purpofe, toconttruft a Furnace called an Atha- 
ver, which can contain as much frelh Fuel as will 
keep up the Fire for many Hours together, and ad- 
Qiits of a different, an accurate, and moll conllanC 
Regimen of the Fire. 

242. Let thL'n, 1'% a fmalt fquare hollow Tower 
(Pla:. IV. Fig. I. a a a a) be conftrufted of fuch 
Stones, [or o( Bricks made of H^ndfor Leamt} as may 
refill the Fire i let the Sides of it be fix Inches thicl^i 
and forming a fquare Cavity within, of ten Inches 
on each Side {hbh b). The height of it is deter- 
mined, according as it is to keep up the Fire long, 
without any Addition of new Fuel : Five or fix Foot 
are moft commonly fufficient *. 2. Ac the bottom 
of this Tower make an Opening (r), fix Inches broad 
and as many Inches high 1 hang 10 it an iron-Door, 
being on every Side one Inch broader than the Open- 
ing, and fuch as may fhut it very clofe: For which 
Purpofe the external Edge of this Opening muft bo 
excavaied all round in fuch Manner, that it may 
form a Groove one Inch broad, into which the Edges 
of the Door may be received. 3. At the diflance 1 * 
ten Inches from the Bottom ol the Tower, put 
Grate (.V), made of prifmatical, quadrangular iron- 
Bars, one Inch thick, and three quarters of an InoE 
dillant from each other; Let alfo each of thefe iroai_ 
Bars, be fo fiiuatcd with regard to the Tower, that 
the two oppofite iicute Edges of each may look pcr- 
pendicut.irly, one downward, the other upwards, 
that, by tliis Means, the Allies may eafily fall into 
• Thefe Tower* mty lilcewife be iruide' of tall (ron, in (bm 
ofa Uuncaied Cnne, fix Inches dianicief in the Clesr within iciopb 
Siidiwd'c. It bottom, ma.lc with aCtoovciouDd theTopfsraa 
^ iwnil'lihc'ic.'il Cover (0 be put upon it i and the Btxiom of (fc* 
^AtaiTower 111111) be (ei nron the Stone 01 Brick work, jnft ibo*^ 
^■kOfcning » (t) defcribcd u N" 4, ' j 
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■■iJieAffi-holc. 4. Make above this Grate an Opcn- 

iog circular at Top (e), fix Inches high, feven 

Inches bro:id, that may, as well as the AHi-bola 

(N" a), be opened and (hut with an iron-Door. 

5. Adapt to the Top of the Tower an iron Cover (/), 
exceeding the Aperture of the Tower ali round two 
Inches, and having a Handle, wherewith it may be 
cafily talcen away, and put on again. Thus you are to 
make the Furnace called in Latin Furnui prmarius. 

6. Then cut out in any Side of the Tower, for Inftance 
inthelcft,anoblongfquareAperture,g(jingupobIique. 
ly toward the outfide (^^J,four Inches and a half high» 
ten Inches broad, having its inward inferior Edge, 
one Inch and a half, or two Inches above the Grate 
{dJt that, by the intervening of this Hoir, the Ca- 
vity of this Tower may communicate with another 
icnmediateiy to be defcribed. 7. Nearly ovcr-againft 
the IkmeSide of the Tower, make a Cavity with 
Scones, wbofc inferior Part muft be a hollow Prifm 
(Piai. IV. F-g. \. bbb b), fix Inches high, twelve 
inches braad, ending at Top in a Semi-cylindrical 
Arch ((i) defcribed by a Radius of fix Inches j that 
by th» Means the Height of the whole Caviiy be 
twelve Inches in the Middle. Let this anterior Ca- 
vity be toully open, though, wl\cn rcquifitc, to be 
ihut very dofe with an iron-Plate (kkk), whofe in- 
ward Surface (s to be conftruftcd, in the fame Manocf 

rprefcribcd {Plat. III. Fig. VIII.) for the Hiding Door 
ftf the melting Furnace, and then luted two Inches 
Ihick within. Moreover, let there be in the Middle 
of this Plate, a round Hole (Plat. IV. F,g. I. /). four 
til five Inches in Diameter, and let the Circumference 
ol this Hole iiave an iron cylindrical Border made to 
it, and prominent within-, that by means of it, the 
Lmirg of Lute within may be fupported, and kept 
from falling down eafily. Let a Notch one Inch 
btoad, and two Indies deep, be made in the outward 
Circuit of the Aperture of this Cavity, to receive the 
Extremity of the Plate that lliuts the Aperture. The 
Bote of this Plate (I) cither is Ihut with a Stopple 
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(mX or ferves Eo pafs the Neck of the Retort ilirough. 
This Plate likcwife is faftened with two Bolis ("»»() 
to be put horizontally with the iron-Hooks (oo» 0), 
driven into the Wall near the Edge ol the Aperture, 
fo thai one Bolt may faften the upper Part of the 
Plate, and the other the lower. 8. It is moreover 
proper, that the fquarc Aperture ( g g ), through 
which the Fire enters from the Tower into the Cavity 
hitherto defcribed (N" y.) may be fbut and opened 
at Plealure with an iron-Slider: For if this is not 
done, an excetTivc Fire, employed fometimes by aa 
unexperienced Hand, cannot be fo eafily checked. 
For this Purpofe, let a Slit half an Inch broad, and 
eleven inches long, be left in the Wall that confti- 
tutcs the upper Pa,ti of the Cavity (N" 7), and is con- 
tiguous to the Tower ; fo that it may exceed the 
licngth of ihe fquarc Aperture ( g g )a fmall Matter 
on every Side, and reach before and behind into the 
fmall Grove, going down along the perpendicular 
Sides of the faid Aperture (gg\ and retain the 
iron Slider to be put into it to keep it ftcddy. How- 
ever, let this iron-Slider (6) be fix Lines thick, eleven 
Inches broad, and five Inches high ; and let a Couple 
of fmall iron-Chains {pp)hc faftened on each Side ol 
its upper Edge, wherewith the Slider may be lifted 
up and let down again. Therefore, let a Couple o£ 
ftrong iron-Nails ••bcdroveiniotheContiguous Wall 
of the Tower, perpendicularly over thole Places, it 
which the Old fmall Chains are faftened to the iron- 
Slider, that any of the Links of the Chains may bi 
fufpended on them at Pleafure. Moreover, let thfl 
upper Edge of the Slit above defcribed be entirel; 
ihut up wi[h Stones and Cement, leaving only twi 
fmall Holes through which the fmall Chains may b 
paflcd. 9. On the left of this (N* 7.) Cavity, an( 
at the Diftance of eight Inches from the Bottom of it 
let a fquare (qqqq) Chimney or Fuonc! be ereftei 
with Brich, three In.hes and a tialt in the clear, 
r Foot high, and a fmalL Mitter convergent u| 
Is, fo that ihe Diameter of it at Top may t 
: Inches. This Funnel muft be conuivc^i to t 
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out cTofcly with an iroJi-Slider, having a Handle tq 
t/fr"), which Slider muft move freely between a 
double iron fquare Frame (j j j j) faltentd in ihe 
Walls of the Funnel, at fuch a Height from th« 
Hearth as Ihail fcem convenient to any Artificer. 

10. Blow this Chimney, let a fquare Aperture be 
mailc, like the foregoing (N^ 6 (gg), leading oblique- 
ly up to the Bottom of another cylindrical Cavity 
(u u aj(), which is eight Inches deep, defcribed by a 
fiadius of fix Inches, open at Top, and there con- 
verging inwardly into a Border one Inch thick, and 
fix Lines broad, defigned to fupport an iron-Pot. 
Likewifc, cut in the anterior Wall of this Cavity, 
and at the upper Part of its Mouih, a Segment two 
Inches and a hdlf deep, five Inches broai-l, and floop- 
if»g forward [v t'J, to receive the Neck of a Retort. 

1 1. To this Cavity (N" lo.) belongs an iron-Pot 
(■WW), eleven Inches broad, and about nine Inches 
deep, which muft be incompalTcd with an iron-Ring 
(x x), otic Inch broad, and faflened at the Diftancc 

^^if one Inch and a half from the upper Edge of the 
^^vot. Let a Segment (j) be likewifc cut off ihe upper 
^^Edgc of this Pot, which Segment muft be four Inches 
^^Mid a half deep, and five Inches broad : The iron- 
King jufl defcribed muft be ben: all round the Edges 
of mis Segment. 12. Over againtl the Aperture 
ft r) which communicates from thefitft Cavity (N" 7.) 
into the fccond(N" 10.) let another fuch Aperture (z) 
be made two Indies diflant from the Bottom of the 
fccond Cavity (N' lO-J perfedly like the foregoing 
L {^g t t)f and communicating obliquely upwards 
Hl^with a third Cavity (1 1 t t), like, and equal loihe 
^r&cood cylindrical Cavity {u u u u) \ that the Fire 
may paft from the latter into the former. 1 3. In the 
hinder Part of the Wall which makes the Aperture 
juft tnenaioncd fz), let a Chimney like the focgoing 
(11 ? ? )' *"'' ''^ ^^^ ^^^^ Height (2 ,22) be 
erefled, that may be fhut witha Slider like that (3), 
I4.. Finally, on the left Side of the ihiid Cavity 
^1 1 I }) let an Aperture be made in the lame Man- 
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ner (4!, and like the foregoing ones (g g 1 1 z\ 
more remote however from the Bottom of the Cavityi 
without a Paflage at the other Extremity, and com- 
municating only with the Cavity of the third Chim- 
ney (5 s 5)» which mud beere£ted in the fame Man- 
ner as the two foregoingoncs (jy^y. 2 2 22). Thus 
you will have a Furnace very proper for a great many 
Operations. 

243. We arc now to fpeak of the ufe of the Alha- 
Bflrjuft defcribed (§ 2\i)-, and chiefly to mention, 
to what Opera tioiis each of its Parts ferve in particu- 
lar, and then how the Fire may and muft be governed 
in it. I . You mull put at the upper arched Door (j) 
of the Tower, a Scmi-cylindrical Muffle twelve 
Inches long, which muft be introduced through the 
Door : Which for this Rcafon muft be of the fame 
HeightandBreadthas that Door, three Quarters of an 
Inch thick, and open behind, being ftiut there by 
the hinder Pan of the Athanor, as far as which it muft 
reach. For this Purpofe, a Tile muft be fet upon the 
Grate {d} to fupport the MufFel. Let alfo this, 
MuBle)iavc fmail Pieces cut out near its Bafis, itt' 
common Aflky- muffles (P/d/. 11. Fig. I. and II.) YoB 
may put under this Muffle your Cement Pots, or fuch 
Bodies as muft be calcined with a long violent Fire; 
Which can be done without a Muffle, though not fo 
neatly. 2. In the firft Chamber {Plat. IV. Fig. I. 
hbhb it) you may make the moft violent Dift illa- 
tions with an open Fire : For Retorts or large Vefiel* 
are introduced into it, after you have taken away the 
Door {k k k), and are put either upon the Hearth it- 
felf of this Chamber, or upon a particular Support of 
Stone. But you muft place thefe Vcflels in fuch mai 
ner, that their Necks may eafily pafs through 
Hole (/) of the Door, wfien put on again : 
which Purpofe, rhey chufe a Support fomcti 
higher, fomeiimei lower, according to the different 
Heights of the VefTcls. When afterwards the Dooris 
put on again, and faftcned with both its I 
jrou muft clofc with Lute all ibe Chinks 
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aptn ■bout tlie Keck of the VefTel, and between itie 
&lgcs of the Door and the Entrance of the Chamber. 
Then you apply to the Neck of the Veflc) a cylindrical 
Segcncni, tea or tnore Inches long : By means of 
which the Heat and the boiling Vapours coming forth 
are gradually diminilhcd ; left the Recipient, which 
is always chofen a Glafs Veflcl, fliould Tplit, The 
Recipient, which mud be united with the other Ori- 
fice of the faid Segment, is fupported cither by the 
Pivemenc, or by a certain kind of Trivet, the Con- 
ftrudion of which is fuch, that ic may befet lower or 
higher by nicans of three Screws. 3. In this fame 
Chamber, inftead of Diftillations, you may alfo make 
Cementations, Calcinations, &f. In which Cafe ihe 
round Hole (/) of the iron-Plate may be fiiut and 
again opened with a Stopple (w), that one may view 
the Infidc. 4. The fecond and third Cavities {uuuu. 
1 1 I i)rcrvcchiefly 10 fuchOperationsasaremadein 
hiOislotBcds^oi Sand, yijbes, otFilings. Forlnftance, 
you put into each of thefe Cavities a Pot (u>J and you 
&op with thin Luie or with Sand, which muft previ- 
oufly be moiftened, the Slit between the iron-Ring 
(xx), and the Border of the Cavity, upon which this 
Ring refts. 5. BeGdes, you may alfo make in thefe 
two Cavities, Diftilla[ions by a reverberating Fire, 
u well as in the firft: Only the Fire is lefs violent in 
ihelc, though fufficiem to cxtraft A^ua Fertis. You 
then takeout the iron-I*ot('«'^\ and inverting it, you 
put it upon the Mouth of the Chambcrj fo that the 
Brim of^ the Pot, being the Depth of one Inch and a 
half above the iron-Ring (xx), wherewith this Pot is 
furroundcd, may be received within the Mouth of the 
Cftvity, and fo thac the Segment tut in the Pot (y) 
may, together with the Segment cut out from the 
side of the Cavity {v v), form a Hole to let the Neck 
of the Veflcl through. 6. All the Apparalus being 
thus ready j you fiili introduce through the Top of 
the Tower (^bb i), a few burning Coals : And put 
upon tliem fbme oi the unkindlcd Fuel of the Fire ; 
that the Cavity of the Tower may, according as it is 
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thought necenTary, be filled either entirely or only 
part. Then with all Speed you put upon it the iroi 
Cover (/ }, and ftrew tlie Border of rhis on the out»' 
fide, with Sand or .-i/hes, which you prcfs geotly with' 
your Hands : For if you Ihould ncgleft this Point,- 
all the Fuel contained in the Tower would be kindled,- 
and may endanger letting the Houfe on Fire *. 

244. We Ihall here annex a few general Rules 
concerning the Regimen of the Fire in ihis Furnacer 
For it is hardly neceflary to explain all Particulars, 
fincc Practice will eafily hint them to fuch as fliall btf 
ever fo little acquainted with Chemirtry. The Fird 
may be made very ftrong, in the firft Chambcf 
{Pht. IV. Fig. X.bbbbi i), when the Door of the 
Alh-holc (c), and the Funnel (qqqq) of the Cham-" 
bcr is quite open, and when the iron-Slider fufpendcd 
with Chains (6. p p) does not hinder the Fire trotn 
pading freely Irom th« Tower into this Cavity. But 
ihe clofcrihe Funnel is ihut, together with tiie Doot 
of the Afh-hole ; the more the Violence of the Heac 
diminifhts: And this will be foon cffefted, it" the 
iron-Slider fufpendcd with Chains, islctdownin parts 
For the Fuel contained in the Tower, burns at leaft 
as high as the Space between :he lower Edge of the 
iron-Slider and the Grate {d), Obfcrve bcfides, in 
thofe Operations, wliercin the round Hole (/) of the 
Door is ftopt with a Plug (m), that when the flrong- 
eft Fiieis required, this Hole mult not be kept long 
open ; Becaufe the Air rufhing violently through it» 
foon cools the Bodies put into the Cavity. ThcOpet' 
ration mentioned [% 243-} may be performed in i' 
fecond and thiid Chamber, in, and at the fame T" 
and with the lame Fire, as they are in the fitfl Cham- 
ber : For the Fire penetrates from the firft Cavicy, 
into the fecond, and increafcs when the Funnd 
(ii% ^) ere^ed on it is opened. But before you 

• Therefore the iron-Tower menlioned page 83. ii more fcfv I 
becaufe theGrooveaitop may beHlled ivith nraicr, or Lute mbu 1 
very thin with witer, which will effeftualt/ hinder any lir dk 
Imoak rrom getiiog through. 

do 
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J the Funnel of the firft Cavity muft be (hat 
I-4S much as ttiac of ihe fecond is opened, fiy the 
lame Means, you may hinder the Fire, which fcrves 
lor the Operations made in the two fitft Cavities, 
fiom going out through their Funnels, and you farce 
it out, onihc contrary, through the third Cavity and 
through its Funne] (555), that it may alfo aA upon 
the Bodies placed in that Cavity. For ihc more the 
Funnel ercdtcd upon the ihird Cavity is open, the more 
one or even both Funnels of the other two Cavities 
niuft be clofed. Thence it is plain, that you cannot 
kindle the ftrongeft Fire in the third Cavity, unlefs 
there be one equally llrong in the other two 1 and 
that on the contrary, the Heat in the third Cavity 
may be rendered lefs, by clofing its Funnel ; though 
it be violent in the others. The fame is true of the 
fecond Cavity, with regard to the firft. Finally, you 
cannot make the (Iroogefl Fire under the Muffle 
placed within the upper Duor (e) of the Tower, un- 
lefs you have an equal Fire in the firft Cavity, which 
Fire may confcqueniiy be increafed, by (hutting the 
Door quite agjinfl the Muffle (e), and diminilhed 
by opening it ■, there being mean while an equal 
I /cat in the firft Chamber, and in the following 
»nci. The reft will eafily be learned by Practice. 

III. 0/ ibe other UUnfils of Affaying. 

^^L 345. AQayers make ufe of four Sorts of Tongs* 

^K firft {Plat. IV. fig. II.; confifts of two iron- 

^^Kcgs, two Foot long, as many Lines thick. Joined 

Hpogether in itie Middle with a Rivet (a). To as that 

H^ey may be fhut and opened fteddily. Let the fore 

H7art ofthefe Legs wherewith the VelTels are laid hold 

' of, be curved on theinfidef^J intoa Semi-lunar Figure ; 

and kt the hinder Part have two Rings (c) to manage 

the Tongs with. This Tool ferves to draw the Tefts 

and frnaller Crucibles out of the Furnace. 

246. The fecond kind of Tongs are made of a 
PLitc of Stttl-, hardened to a Spring-temper. Let 
ihcni be fix Inches long, almoft Iharp in ihc fore Part, 

and 
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and well pollfbe^ {Fig. \\\). With thefe you take u[> 
the meuliick Grains remaining in the Coppels, andj 
other minute Bodies. 2 

947. The third kindofTorrgs (Plat. IV. Fig. IV.jawf 
adapted to melting Crucibles of a middle Size, ihreo. 
Foot long, having very ftrong Legs, and as to the 
reft made like the firft f^ 245} ; except that each of^ 
the Legs muft be bent downwards at their Extremi- . 
ties, into a fort of Beak, fome Inches long, and onfr 
Inch and a half broad ; that the Sides of the Cruci-- 
ble being fqueezed faft between thefe, it may be hel<ji 
fteddily. Thefe Tongs are chiefly ufed, when Me^ 
tals melted in VefTcIs of a middle Size, arc to be 
poured out into Moulds or Ingots. 

448. The largelt Veflels, containing a great Qiian* 
tUy of Metal, are more eafily cracked in the Fire 
than the fmall ones ; and their Cracks, if they do 
not proceed from the Moiftnefs of the 7ile kx. under 
them, are always lound in the higher and larger Part 
of the Veflcl, and moft commonly run from the Top 
towards the Bottom, fcldom tranfverfely. To be 
able to take fuch Veffels fafely ou: of the Fire; yoa 
muft have Tongs ftronger and longer (Fig. V.) thait 
die foregoing (% 247). Let one of their Legs be 
curved a fmall Matter at the End, and end in a ftrong 
Semi-circle eight Inches in Diameter, and fo fixed, as 
that it may make half right Angles with the Leg of 
the Tongs {a) : Let the other Leg be curved in the 
fame Manner at the End, and have at its Extremity 
two Semi-circles like the foregoing, but fo lituated 
among thcmfclves, and with regard to the foregoing, 
that they may be diftant from each other about one 
Inch, fo that there may be a Space in which the Semi- 
circle of the other Leg may be received (b) : The Efieft 
of this Suufturc is, that fmall and large Veflels may 
be managed with them. The Veffel to be taken 01 ' 
is laid hold of a little below its upper Border, 
the curved Extremity of thefe Tongs, which mi 
be 6rft heated juft red hot in the Fire 1 and bdtijf 
thus fuirounded with a whole Circle, is fately taken 
out of the Fire. 249. Wbea 
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^^ 549. When the Muter put into fmall Veflels is to 
H Ipe fbrred i you muft make ufe of an Iron-Hook» 
i two Foot long, and one Line and a half thick {P/af. 
IV, f^g. VI). It is proper to have two of three of 
thefe Hooks -, that is, as many as there are Veflels to- 
geibcr undcrthc Muffle, with the Matter to be ftirredj 
that you may not be obliged to ufe the fame Hook to 
fltr them alt, and that the Matter in one VeHel may 
not be fpoiled by Panicles of that of another, which 
may happen m ftick to the Hook : For you have 
DOC always Time enough to beat off with a Hammer, 
or to file off the adhering Particles. 

250. When Alhes muft be removed from the Con- 
vexity of the Muffle-, or when Vacuities and Inter- 
fticcs happen to be between the burning Coals, that 
render the Fire unequal; you fomctimcs introduce 
into the Hole of the Affay-oven (Plat. III. Fig. I. p) 
tnlron-Rodf/T^.VII), wherewith you thro wiheA(hes 
down, and make the burning Coals fall together. 

S51. The Matter in the Crucible is to be ftirrcd 
wrcfa the Iron-Hook {Fig. Will.) 

252. When Operations are to be made in the 
iai^ kind of Tefts, it is proper to have a ftirring 
Iron {Fig. IX.) four Foot long, with which you either 
ftir the Mafs, or caJte out the more clammy Scoria's. 

253. When ilic Grates are ftoppcd, you clear them 
with the Hook {Fig. X.) the Size of which is fclf- 
nrideoL 

254- The fmall Iron-Ladle {Fig. XI.) fix Lines in 
diamcDer, well polilhed, and having a Handle two 
Foot long, fcrves to put Bodies, which muft be prc- 
vioufly broken fmall, into the Veffcls, efpecially fuch 
Veflels as are under the Muffle. You muH have a 
lai^r hollow Ladle, whofe Figure is fufficicntl/ 
known, to melt Ltad, fin, l^c. in a gentle Fire. 

255. A ftrong Fire, if you look at it too long, 
notooly dims your Eyes, but alfo hinders you from 
oWfemng ditUnaiy the feveral Changes of [he Bodies, 
To remove this Inconvcniency, you muft provide a 
fmall Board, made ofihe drieft Wood, and one Fo<^t 
H both 





I 



L 



9« 

boch in Length and Breadth-, that it may fcrem your 
whole Face. It has a Handle ore Foot and a half 
lodg 1 And a Slit is cut in the Middle ot it horizon* 
uliy, one Line and a half broad, divergent towards 
the other Side ot the Board, lo be turned againft iht 
Fire, and fuiBciently extended each way ; that 
^herc may be a larger Field for Vifinn, and both EycS 
0)ay at once cdfily diHinguifh the Objed^. We will 
call [bis Inftrun^ni a Scrtem, through the Sht of' 
■wbith ihe Woikman may lee» without any Appre- 
henfion fiom the Fire, or trom the Sparkles that fly^ 
and thus fjfeiy contemplate fiis Objed. (P/a/, IV* 
Jug. XII.) 

256. To kindle the Fire, you muft, beGdestbc- 
fmall Hand-Bellows, havf a larger double Pair ef Btl- 
Uws, ilirtc Foot lorg (Wa/. V. Fig. 1), fuch as are 
uCed by GokiTmiths and Farriers. Let them be fup*- 
ported by a wooden-Frame, (b well fitted, as thai 
ihey may at Plcaiure be raifed up, and let down be* 
fore and behind, about the Height of one Foot. Thi 
Stru^Lreof ihislhftrumentisl'ufficientlyknown, froi 
tbt above-mentioned F'igure. it ihefe Bellows lie t 
unufed, they muft be kept (tretched, and cva 
Quarter of aVear rubbed with Neat'sfoot or Trai 
OTl; for, this bcin-!; ncglefled, the Leather cracltl 
foon, and the Ligaments grow tlifF; which occafioo? 
a weak an^l unequal bUd. 

257. Some, inlitad of Bellows, uTe an Eelipyk^ 
which u.a hoUuw Bill, made of a Plate of Copper*, 
and about fixcecn Inches in Diameter, having an opeft 
I'.pe coming out of ir, in the Direction ot a I'aiil 
gent, and neatly fuch as is put on a large Pair C 
Bellows. If you fei this Vcflcl two thirds lull 1 
.Water, on the Firf, To that the Wattr wrihin ini 
boil ftrorigly ■, and then dircft the Aperture of ih 
Tube towdids the Fire to be blown 1 a Blaft rufbi 
out of it, and blo\v3 (Jie Fire with gieat ForCQr 
HowcVtT, you muft: forbcur ufing this InltrumenC 
when Copper is jnclti-d without a Vctlel, and i 
collGi.'tcd in the Bed of the Furnace (§ 240J: tb 

wore 
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' tMn, bccaiife it is not uncommon to lee large Drops 
I of Waicr fpouting out of the Tube of the Eolifyle *. 

258. When fmall Pieces of Meta! are to be melt- 
ed ; the bed Way to do it, is to put rheni upon a hard 
Piece of Charcoal, with a ('mail Hollow made in itj 
and then dircd the Flame* of a Lamp liaving a large 
Cotton, upon ilie fmall Mafs of Metal to be mched, 
by blowing it thereon with a fmall crooked Pipe: 
For by this Means, Iron itfclf may be melted without 
any apparatus -• Which fuccccds ftiil better, by ad* 
ding Bvrax. Let ihe Pipe, with which tliis is per- 
formed, be made of topper, and let it have in its 
bending Part, a hollow Globe one Inch in Diameter, 
through which the Wind is to pjfs, that the Moif- 
lurc of the Breath gaihcring into fmall Drops may 
bccollefted within the Cavity of ihis Globe, and not 
reach the fmall Flanie, and hinder the Aflion of the 
Fire. Let the Icfs Aperture of this Tube through 
Which the Wind comes out, be fo fmall, as to admit 
htrdly the fmallcft Needle. This is called the ce- 
matiiHg 7ube, or Bloro-pipe. 

359. The Load-Sletie is often fufficient to difcovef 
Iron : For want of this Sione, you muil have Uccourfe, 
for that Purpofe, tu a long and tedious /Ipparalus. 
Therefore, the Afiaycr ought to be provided oi one 
well armed, and keep i: loaded in a dry Place. 

s6o. You mull likcwife be provided of an Anvil, 
the opper Suifacc of which miill be pprfcftly well 

• jpori(hcd, and about one Inch fqiiarc, widi a fmall 

• Ttitnmer adapted to it ; Btih thefe mull: always be 
"kept perfcfUy clean, k-ll they Ihould be fpoiled by 
Uuft and Dirt, and contrail Furruws : Otherwife, if 
the M'T-.i! ':■: vitiated, or any thing goes from it, it 

; )[)cra[ion?, elpccially that Separation 
.rjtr, which is called ^artaiicM, and 
rxl in our pratfticdl Part. 

• A«ry cbrw »iid meeniouikind of Bellows hsvcfaccn newly 
«jif«edbTM'-?'FiVw#>(!r',CapMiitot'iVlcchanick!. (/'.toihcKJiig 
'WfutiAa, > paniMlir Deftrirtioo of wliich i> to be fetn in Pfc/»;. 
TrtrfM'isS. towfe'ch Irefetthc Readtt. 

Jl 2 afii. How- 
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a£i. However, he that purfues the Art of Aflay* 
ing, can never be without an Anvil, large Hkiii- 
men, a Vice, Files, Wedges, He. but thtfe, being 
fo vrell known, want no Defcriplion. 

262. It remains, that we Ihould examine and give 
an Exadb Defcription of the Affay Balance^ _ajid the 
Manner of correfting the Dctcfts of it ; becaufe 
it is an Inflrument of the uimoft Importance in 
docimadical Operations, and ferves to determiiK cx- 
adUy the Weights of minute Bodies. 

26}. Let this Balance be made of the beft Steel : 
For it may be conftrufted much better of this Metal, 
which mu(t be of the hardell Kind, though fuffici* 
ently tradable, than of any other Matter. Bcfides, 
Steel is not foeafily fpoiled with Rult, as iron; and it 
is more apt than other Metals to take a perfect Polifli, 
which at the fame Time prevents the Ruft. Mean- 
while, tet the Steel to be employed for this, be tem- 
pered a little fofter than a perfeft Springj that ic may 
return to its State, when Qighily bent -, for It cannot 
then eaCly contrad Faults, and if it does, they may 
be eaTily mended. 

264. The Strufture of the Aflayer's Scales is 
hardly different from that of common Scales, other- 
wife than by its Nicety and Smallncfs. The longer 
the Beam of it [Plat. V. Fig. II.) is, the more fmalt 
Faults will be fcnfible in jt ; Therefore, the longer 
muft be preferred to the Ihoricr. However, ten or 
twelve Inches arc a fufficient Length, Let the Thick 
nefs of it be fo very fmall, that two Drachms m*/ . 
hardly be hung at either of its Extremies (d b)^ with- 
out its bending. For the largeft Weight put upon it 
feldom exceeds one Drachm. The whole Surface of 
this Beam muft be altogether without Ornaments, 
which do but Increafe the Weight, and gather Filthi- 
nefs. The Beam is fufpended in a Fork {Fig. ill.) 
ihetwo Legs of which arc ftecl- Springs joined at Top, 
but kept together below with a brafs, pliant CUip 
(Hf. IV) parallel, and two Lines and a half diftant 
from each other. This Clafji being taken ofT, and 

the 
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c Legs of the Fork being ftreichcd out, the Axis 

■ the Beam may be pur into two Holes ( a a) made 

c thai JPurpofe at the Ends of the Legs, or be taken 

way from them. Let a very (harp Nccd!e (fj be 

ixed in the Head of the Fork, (landing pcrpendicu- 

' downwards, if the Fork is fufpcnded, and lb 

r, a« that it may almoft touch the Top of the 

igue of the Beam (Plat. V. ftg. II. c) put into 

: Fork» when in Equilibrie. This Ncedte is the 

dark of die Equilitrium ; and that the Artifl, who 

nds over-ftgainft it, may be able to obfcrve this, 

; Legj of the Fork muft be broader in that Place, 

lod hare an Opening two or three Lines (t^ wide. 

wcvcr, this Fork may be adorned at Pleafurei 

provided the Motion of the Balance is not hindered 

I by fucS Omamenis. Then uke two Scales made of a 

I thin Plate of Stiver, almolt flat, one Inch and a half 

Via Diameter, hanging on three fmall filk-Strings, al- 

1 aslor^ as the Beam, tied together at Top witb 

r Hook, in form of an S, and hang them to 

tremities of the Beam. A fmallcr " fi!%'er Difli, 

Fibmewhat lefs than ore Inch in Diameter, belongs to 

reach of ihefe Scales (Fig. V.) You firft put into 

ftiicit Difhes, with a Pair of Pincers, the Bodies to be 

Pwei^wd, or with a Spoon or a fmall Shovel, when 

P^y are pounded, and then you put them into the 

I Scales : Therefore the fmall Dilhes muft be perfcftly 

1 io Weight. We ufe them, that Bodies may be 

£ cooTcnicnily put into and taken out of the 

and that thefe, which are vafHy thin, may 

[ not be bent, foiled, and fo be rendered falle by vi\p- 

F ing. 

, »6s. This Balance (§ 264.) is fufpendcd on a 
aiomble Brsfs or Copper- Supporr, which confifts of 
a Pedeftal (Fig. VI. «), and of a Column fet upon 
it (h) tbout twenty Inches high, at the Top of which 
comei out a right Angles an Arm (c) one Inch long. 
ArthcExtrcmiiy ofthuArm, put afmallPuUy (/) 
• Or if made of SkcI blued over Charcoil iheymelcfsapiio 
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three Lines in Diainccer : Put another at the Top of 
llic Column (e), and a third nwr ihc Bottom of it 
(d): All. which l^ullies muft turn very eafily on their 
Axis. At the Diflanci; of one Inch and a half below 
the upper Arm, let another Aim one Inch and a half 
long (J) come out of the Colutnn at right Angles, 
having a Hole through it {b) two Lines long, a 
quarter of a Line broad, and placed perpendicularly 
below the PuHy ot the upper Arm {/), to receive a 
fpialJ PlateC;), ore Ircli and a half long-, and of fuch 
Breadth and Thicknefs, as that it may freely move 
up and down, and yet not have too much play within 
iheHoIc. Moreover, iet this Plate have a imall I-Iook 
at each Extremity. 

.266. And as I'uch a Balance is very ticklifli, and 
will hardly ftand (lill in the open Air, and becomes 
falfe, when fpoilcd with Duft: It muft be put, together 
with its Supporr, into a fmall Cafe, having GlaiTes ac 
fop and alj round it, that you may fee what is with- 
in. The Size of fuch a fmall Cale is evident 1 and 
muft be fuch, as that the Balance fufpended on iis. 
Support, may be convenietitiy placed and lurred in' 
it. The Windows of the right, left, and fore Sides' 
of it, niult be made in fuch Munner, that they may 
be opened and lliut without any great ftiaking of the 
Cafe. The Balis of it muft be a praw, two Inches 
high, equal in Breadth to the Cafe, jutting out in the 
fore Part four or five Inches beyond the Front of i[, 
9nd eafy to be dfawn out and tiiruft in again. lt( 
this Draw you muft put the Weights, incloted in. 
their little Pa.-titions, a fmall Pair of Pincers, a fmali 
Shovel, or a Spoon, wherewith to put the Powders, 
iito cheffnaliDiftics fif the Scales, and other Things.^ 
ii any are requifite : By which Means, you will have 
all thife Inftiumcnts at hand, anu kerp ihcm perfcdly 
dean {ScciP/ji. V. % Vll.) 

267. The Jpparatut wc have hitherto defcribedl 
(§163 — z^fitisdifpofedforufeinthc following Maiv' 
III r. Pjfs a Siik String over the three Pullies of the* 
Supptwt {Fig. \\. tfd}^ and tic it at its upper Ettrc^ 1 
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mity ro the fmall Hook of the Plate (z\ which is ! 

then introduced into coe Hole ot the inferior Arm {t). .i 
Then you put the Support (§ 26 ;.) in the Middle ot • 
the fmall Cafe (§ 266), and you pals the other Ex-": 
trcmicy oi the tiik-Siring below, through a HolcT 
bored in the Mi^idlc of the lower Border ot the Frame," 
containing the Window in the fore Part of the Cafe, 
aid fallen it to a Weight of a few Ounces (K), re- 
duced into a ciibick Form. Next ro this, you mult 
fufpend the F^o.-k of the B.ilancj ( W^. III.) on the in- 
ferior Hook of the Plate (/) Fig. Vi). By thisnie.ms, 
if you move backwards antl forwards the Weight* 
fattened co the String (A'), placed upon the Top of 
the Draw, that juts out beyond the tore Partot the 
Caie, the Balance within iseitherl'iieed up, or let down. 
But you rauft put the Bodies to h^ weighed, and tlie 
Weights tbcmlclves in the fmall filver-l)ilhcs( f/f. V), 
and you putthefc, when loaded, into the Scales, tiiro'JSj;li 
the lide- Windows, which muft be opened for ihat 
Purpofc. When any thing is to be adiied to, or taken 
out of them, you do it with the fmall Pincers, or, if 
it is Pbwdcr, with the fmall Shovel or Spoon. H »w- 
ever, you mull let the Balance down, every I iinc 
any thing is to be added, or taken away -, ih:u the 
Scales may reil upon the Bottom of the Cafe : Bat 
then you muft fligt the Windows, bL-forc the Bilance 
is lifted up again, lefpecially if the Air is not pjrfcct* 
yczlm (PIclV. Fig. VII.) 

268. To fee whether the B-iian.ce f"^ 26+.;isjufl, or 
no, you muft interchange the Im ill i iilhrs. '1 hi: is, 
you fiitt put the faid Difhes into tht- Scales, nn:l Hit up 
the fijlance, to fee whether it is in Fqu /;.;> ;^, or 
not : If not, you will procure ilie Equuihrium^ by 
adding granulated Lead to the li^^htelb l^illi. This 
Equilunrium once obtained, youpiic tne Uiihe-s in the 
Place ot one another, an^l again li!t up the KiK.ii'.x : 
If it keeps llill in Equipoife, it is a Sign ot its ixing 
j'jft: But if, after the Permutation of the D;ihes, you 
no longer tind the Balance in Lquilibrio ; it is a lure 
Si^n ot its being faulty. Moreover when, the Ba- 

M 4 lance 



xp4 TheAKT of 

lance being elevated, you fee the Beam moving in the 
Fork, QOt only up and down, but alfo fide-vrays, 
tbi$ Ukcwile 0iews a Defect in the Balance. You 
mult beDdes reckon it one of the Faults of your 
Balance jif, when having lifted it up, and put it in 
Eqwbhrioy you lower one of the Scales with your 
Finger, and this does not return to iw Equipoifc, 
when the Fingir i» removed: If this be the Cafe, 
your Balance may indeed be right, as to the Length 
tod Weight of the Arms of the Beam, but it can 
haidly be rcftorcd to an exadl Equipoife, whence it 
is )ef!i fit to weigh any thing exaAIy. 

a69 But It is not enough to have known whether 
a Balance was jult or defedtive : We muft likewife bs J 
able to correct the Faults dctcfted in it. You muft ' 
then above all know the Caufcs of the Defeflsj that, 
by rcmovipgthem, the j^tifcdt Exaftnefs defirwl may 
be obtained. Nay, tiic AlTayer llands in gteater 
Need of knowing how the Faults of a Balance are 
corre^ed, than the Manner in which the Balance is 
made y btxaufe, by mending, he at taft obtains the 
fcrupulous Exadncfs requifitc in docimaftical Pondc- 
laiions. Let us then take this Point in hand . Firft, ^ 
it is a teafing F^ult in a Balance, when it cannot d- j 
cher be reduced lo a Situation pcrfedly horizontai, j 
or, when being reduced to it, and either of its Scalei I 
being lowered, it is not immediately reftored to its ^ 
firft State, by the Removal of the Power that lowers 
it. This (hews that the Axis upon which the Beam 
of the Balance is fupportt^d, is in the fame horizontal 
Line with thofe Points to which the Powers are ap- J 
plied. To corrcft this, take the Beam out of ratti 
Fork, and, with a Pair of Pincers, lower a linlcfhsl 
ringed Exiremidcs (a t) of the Arms, with fudk^l 
Evennefs however, that a Thread, extended from oda 
Ring Ki the other, along the Length of the Bean^^ 
may be on either Side at right Angles with the Tongue 
ol the Balance, which muft be proved by applying to 
ji a Square. 2. But if the Balance, put in EqititiSriSt 
' les not eafily change its Situation, with a very fmail « 
4 Weighl"' 
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i on one Side ; it Ihcw^ ether thar 

t Infficicnily bcucc, or that the Holes oE 

which thi Axii luros, being too nar- 

fc lo the Motion of it t or, in Ihort, that 

I u plftced too high above the horizont^ 

rawn from one of the Rings of th^Amu 

ocher. The two firft Faults are very 

Uy meoded, by cither fhafpening the Axis or 

■ niog ihe Hole. As to the third Dcftd, xs 
: Axis cannot be removed, the Rings mu(t be 

elevated : Wbtch may be tfone in the Manner 
mentioned (N* i), 3. It is a Fault in a Balance, 
whcD, being cquipoJfed, it does not Hind the inter- 
cfa2nging of the Powers ; or if, the Powers being re- 
roovcdt ii declines on cither Side : This (hews, when 
tbe Sciln and Oi(hcs are equiponderous, that either 
one of cbc Arras of the Beam is (horter than the 
ochrr, or the one out-wclghs t!ie other, or that rht 
?Defed proceed* from both Caufcs. Therefore, to 
%C0fTeft It, you muft firft lift up tbe Balance unload- 
1, and, it it is not in Eqihlikric, let the liquipojfc 
: reftored, by putting Grains of Lead into ^ 
ale. Then put the (mall Dilhcs into the Scales, 
] if tbe Balance does not rctnain in Equilibrio^ let 

■ EpnliirhaB be again reflorcd by putting granu- 
i L^ead into the fmall Dilh, not into the Scale. 
i doQc, if the Difhes can be interchanged, without 

J ihe EqiiilibriMm j it fliews, that you mull 

t much matter from one of the Scales, with a 

l<i^hafloxie or aFi'c, as you have put Grains of Lead 

' E other, to obtain an EquiSIritim : For one is 

r than die other : Which Inequality is moft 

tnoniyoccafioned by Dirt, or Ruft. But if you 

ot interchar.ge your fmall Diftics, and prcfcrve an 

viUhrittm, you may be fure that one or the other 

' E Extremities of the Beam, and even thatwHich 

I down alter the interchanging of the Dilhcs, is 

: remote from the Axis than the other. Where- 

', lIiitArm muft be made fliortcr; Which is done, 

' prelling foftly, and a fmall Matter towards the 

Axis, 
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172. As the Aflayers* Scales hitherto (§263—271,)' J 
dcfcribcd, and made as delicate and nice as is re-J 

3uiGte, cannot without Detriment bear above twi 
ocimaftick Centners, or Drachmsj you muft havl 
another fomewhat ftronger Balance, thai may b 
loaded with a few common Ounces, which ferves t 
weigh the feveral Fluxes, the Additions, Lead and 
Ores, cfpecially thofe of Copper, Iron, Lead, 7»», 
6ff. Let this likewife be made exaA, and lufpeodol , 
on a Support. J 

273. As many kinds oi IVeigbls are ufcd by Apj 
tificcrs that work in Metals, to weigh them, fo matia 
muft the Affaycr have at hand, becaufe he is mucH 
more taken up with his Art than any, and muft ncfl 
be obliged to confume his Time in arithmetical CalB 
culations, for the H^duAion of his Weights. Bt^ 
the Weights which are properly called Aflaye^H 
Weights, are a thoufand times fmaller than commoM 
ones i becaufe, the Portions of Metals or of Ores ' 
examined in docimaftical Operations arc cictrcmely 
fmall. 

274. The Metallurgies, who extraft Metals out 
of their Ores, ufea Weight divided into a hundred 
equal Parts (they call them Pounds) the whole of 
which they call a Centner, or an hundred Weight. 
Tbe Pound is divided into thirty two Farts calletl 
half-Ounces,{\nGermantJi:^); the half Ounce agun, 
is divided into two Quarters, and the Quarter into as 
many Drachms, called" in German ^foxttUin- There 
is hardly any further Subdivilion of the Wfights, 
ufed in large Works. However it is proper, that 
the Aflayer Ihould alfo have a Drachm divided iato 
two equal Parts ; becaufe he muft fometimei have 
regard to fuch minute Quantities. Finally, to be 
abletoweigh all the Parts ofaCentnerjufl mentioned, 
you muft have it hand as many diSerent Weights, as 
arerequifite, tocompofe from them each of the Fa^ J 
of the Centner. 
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Zm m^ ihertfbn have ei Jmd: 



1 A Centner weighing _ too 

I s A Weight 64 

8 32 



4 

. — 2 



; Pounds.' 



9 A Weight ^ Found f. 16I 

10 i f. 8 I 

11 — — — T — ^ f- 4/Loths. 
«*----_ ^ f. 2( ,»t 

13 ^^ -.^ — _ f. ij 1 

14 A Weight I Loth. f. 21 

15 — -i — . f. I ^Drachms. 

2^5. ThcDmfionsandDenominationsofWeighti 
'"herto given (5 274.) arc equally uftd by Aflaycrs 
) MetaJlurgifts -, with this Difference however, thai 
! Oafner of Metallurgifts contains one hundred 
Simon Pounds ■, whereas that of the AfTayers con- 
Ens only one real Drachm, to which the other Parts 
■tec afterwards proportioned. 

^1^476. Asthen the docimaftical Weights are divided 
Vfuch X Degree of Minutenefs (§ 3 7 t ], and fo vaflly 
^i:rcD« from the common ones ; the AfTayer miift 
} able to make them with his own Skill, which 
wr tiiuft now leach him how to do. 

177. Thefc Weights (§ 274.; are made of fquare 
Silver • Plates, of fuch a Si2e, as that the Mark of 
each dificfent Weight, may be put upon them. Let 

• ir^roa do naiCKTc to bella«-£rJMr on your Wcigliti, thin Pieces 
•f Idc SoIJa will do ti well. 
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W Ut vk& foe 1 Si^ ore W«gbc, benfgabais 
iliiAaf scmnMB Dndufi, and Irrii'be n 
(<4>'i-J Ximat \mm at hind gfdnalBicd 
wArd den^ «dl (Siie^ ind fiFtnt tc^ bne 
nttodkafknwevTibefmall Difhesof tbcAfi, 
tliiinri . asAoMteaHiiCry tocquipoi&dKWrcT^it 
ffiif. KJ joA iPe«rk i g e A, «hich ts in the oppo^ 
Ml Ditf- '"- = '---. :ikc out of tbcDiflitle 
Sa*ei>-Vi'- -r.t Room of it half oTihe 

p aoiih lpu- . . pctTcdt Equitltritm tray 

be obttiacv;. i -t^-u .-vur lae granulated L^aJ oot of 
each fioaU Di■^ ami taOmi ot it put uackcr Sil*er- 
Wdg^ already made, Ske tSc loregcaK, btio;^ 
fiufe beavKT lima hdtf of tt. uid ffurk :t 'j;. i9J 
caktBg grnc Cm. ttitf aoc th; minutrft P<it ct' ibdl 
gruttblcii Lcid Tcmiin ia the fmall Difh. If this, 
icaxid filvcr-WVhjtit ewteJi by much that of tbtf- 
gnaulucd Lnd tciog thU in the other ImalJ Oiflii;^ 
voQ aoA take a little tVc<on :t,* with i dcAcate thitf 
Rie:" And if it excwis it but Jlttic, sit ■ fmall 
Wbctftonc, that will tub fyS" but aliilfeac a time, 
cotnpahng your Wet ghn j'rctiy often, nil yoa render 
this pafriily equal to the gnnuUtcd Lewi. Then 
intcnrhxtge the fmall DiUxa ; that, tf tbc BJincA, 
has poffibly been vitiat«I» or any Error commiticd|,i 
it may ncccfiiirily ippcir. Go on in the fame Matt* 
ncr, rill you have nude all the fmall Weights. Botj 
if you finally will hare one entire hundred -, add 
the Weight 6+. ;i. one ot 3i» and Mother oS 
4. UA; and taking them together, make otK larger 
Siher PUte of equal Wciglii with ibem, and mark it 
f 100 /i.) Thiii you will have a fufficient Numba 
of Weights, out of which you will be ab!e to ctMlHi 
pofe all the F^is of the Huadrcd, by intcrmixiflj 

i<37S- You win often want a ccncnrr- Weight largat' 

I ihc common Drachm, which may hkewifcM 

> madcot ont; Size, accord.ng to the Rules (§ i jy.) 

? prefcnbcd. However, it is proper that this 

Mghl be proportioned to the fmailer Centner, and 
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iPattSi^ltt for Inftiince it ftiould be exaftly 
; Double or Quadruple: By wliich Means the lef- 
■ Centner, rogcther wiili its Parts, fervc to deMr- 
^ne>)lb the Parts of tlie larger. ■ 
^^79. You will find out, ■whether the Weights arc 
ode cjuft, or have concrafted Faults in the ufing, 
f cotnpaiing the Centner, or its larger Parts, with 
Icficroncs: For Inftance, the whole Centner, 
hh 64, 32, and 4 lih. the 64 ii&. with 32 lik and 
with two 1 6 Ji^. and to on. It is then proper to have 
two Weights of each peculiar Part ot the hundred it. 
Which is the more eaPily done, bccaufc in the making 
of the Weights, it is a moft tedious Work to deter- 
mine the right Quantity of the granulated Lead : 
Which being once dgne, tt is an eafy Matter to pre- 
pare two Sivcr-plates equipoifiHg the fame Qitjntit/ 
of granulated Lead. 
^^ 180. Put thefe Weight? (^277, 278.) into a fmall 
^HCilc or Box, that may be Ihut, and in which there 
^^■C for uch of thi-m proper and neat fniail Partitions 
^^Bntrived, and lined with Leather or Cloth : That 
^^krry ottc tnay immediately be found, and that many 
^^■them being put together in one and the lame Par- 
^^Uon, my not rub againfl and wear o:it each ether, 
whereby (Ley are very ejfily fpoiled. 

Scjiolion. /« tbe making bftbc If^dgbfs (§ 3 77-) fitft 
vff to iltlemiini the finalUJi of thm Jirji, avd ihm le or- 
Tive a: il.\ iii-iiT^d lb. by maUiplying ; bat {ken an «- 

!:■::. Oil' !L: entitled in {be fmalUJt IVeigbt, hcsmts 

vtjy ;cr/i.::/^.- ■, as it is mulltplied over and over^ md 

t lijt allyfur Labour. On the eenlrary^ '/ yffvfl 

•t the targejl IVeight, as fom uft to Jo ; you have 

'^>efler'~i;srdf to find out tbe/malleft: Far it is 

'jtU to proteed V)Hb divitlhtg ittio two, fr^m 

^ 4Ud mtrt. This is the lie.ijen wby lifgin 

i tM Kaki»£ aKy fVeigbtf ef ^o, or ?5 lb j 

y mrf ts/iiy he cbtainfd by the Combinaiion cf 

^JtaSl.'Tllc common htfndred Weights varies accord- 
ing 10 (Ite dificreat Places : Fur it olicn concjins more 
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dies, the fpecifick Colour of every one appears very 
diftinftiy, *s hen yuu rub it agjiuft a very black hara 
Sione. It then the Colours ot" two or mote Metals lo 
be alUyed, are exprcfleJ by large lively SjX'ts rradc 
neareachoihcrin the fame Fianc, after having rubbed 
them agaiaft UieSurlace ot fuch a StoBL", you will by 
that Means eafily diftem their Difiercnce, qr tlipir 
Likciicfs. 

2liS. The Stotic adapted for this Ufe (^ 387.) i» 
called the Teuch-Sione; which muR have il;e following 
Ptopetiic5. I. it muti be ot the deepeft Black, left 
tlie liiiLiutc cf the Metal ftiould be hindered, by 
fpurious Riys ut Light fhining bciwccQ them. 2. It 
mufl be capable ol being prctiy well poliihtd ; Fof 
when 100 rough, the Coiuurs of the Metals lubfacB 
againlt it, cancot be neatly perceived: And it it ii 
too fiiiooth^ (he Mcials Jiie but fairuly and llowtg 
icrapcd by it, cfpecially Cold. 3. Ic mufl bcnciiher 
too hard, nor too foft ; tor Tripo/y, Coal Dujit MO 
Im-ejla rub off the lEnail metalline Crufts ; So lUi^ 
in aQiurt 'lime, this Stone, though ever ib hard, aci 
quires too great a Smcotlincfs: And when it is lo^ 
loft, it is cifiiy gtound into a fine Duil, and coo- 
traijis Furiowf. Thnefore, blick rf:ugh Marble, 
or black loft Uivcr- Pebbles, are excellent IvrilwtUio 
They tnull be made iiuq a quaJrangtiijr rrilin, a^. 
bout ow ]iu h tiiick, and t»o or three lnchi^$ lopg ^ 
which is the moll conv^icat Figure for that Eui^ 
pofc. . 

289. The Metals which are tticd in the Mannap 
mencioiiwl, arc Geld, Silver^ Copper, when pure, 
nrxt among rhemfclves by Fufion, in many difFcreol 
PropCKiions. But 1 n order the beticr to find out the Poi 
niyaod vaiious Mixtures of thefe Metals, wheneve( 
ihey arc tn be examined 1 tlie Mafits to be tried sif 
compared with fmallpu=eManesol the fame Metals, of 
of Metals mixt in a known Proportion, and dcfigncdl| 
prepared for that Ufe, which arc called Touch-need- 
Irt. Now ihe apirifaid Metals, bodi thofe pure ant 
tliufe mixt in diHcieni Proportiuns, arc made inl^ 
> Lamina's 
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Lamina's one Line broad, one fourth Part of a Line 
thick, and one Inch and a half long, upon each of 
which you engrave a Mark, indicating their Purity, 
or the feveral Mixtures of the Metals which they are 
made of. 

200. Let us now flicw the Manner of making 
chile Touch-needles (§ 285) i and firft of all the 
Silver ones. Thefe muft be tempered only with Cop- 
per : But the Proportion is dctermrned by the Mark 
(§ iSj^) divided into half-Ounces and Grains. There- 
fore, you muft ufc for that Purpofe one Mark of fuch 
a Weight) as that it may conftitute a fufficient Mafs 
of Metal tor the making of one Needle : Let it then 
If^eigh; for Inftafnce, one whole pram. Then weigh 
fbch a nbrk of the pareft Silver, wrap it in a fmall 
P9pce^ upon which you will write flxteen half 
Ounces I which will fighify, that the whole Mark of 
thisr Melll fe the poreft Silver. Make the Brft Needle 
With t^ih Mdi. Next, weigh fifteen half Ounces of 
purt SlIvc^ and one half Ounce of pure Copper ^ 
#rap them both together in a Paper, and mark upon 
it fifteen Ounce*, which will fignify, that there are 
in chat fmall Mafs fifteen Parts of pure Silver, and 
one of pure Copper. Make of this the fecond Needle. 
Then attld two half Ounces of Copper to fourteen half 
Ounces of pure Silver •, and mark it fourteen ha'f 
Ounces. Make a third Needle of this. Go on thus, 
and proportion the fmall Maffes of Silver and Coppjr 
for the making of the other Netdles, and put In- 
fcriptions upon every one in the following Manner. 
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Let then each of ihefe Poroons of Metal, as tIiL„ 
arc wrapt in a particular Paper, be put frparately i# 
to anew Crucible, never iiled for any Operation j andj 
adding a little Borax, meic them in a very quick Firi,' 
whicfi mud be well kindled before with Bellows; or, 
what's ftill better, throw them fuddenly into a white 
hot Crucible, and, fo foon as they mclc, ftir them 
with a dry wooden-Peg, burnt at the End, and pour 
them immediately into an Ingot. This Fufion 
may as well, and altnoft: more conveniently, be made 
with a cementJiory Tube f § 258 j. Next to this, wrap 
each fmall Maff, grown cold, into its Paper again, to 
avoid Confulion, and again try them fingly . in the 
Balance. If they ftill weigh a whole Mark, they are 
good : But if there is any confiderablc Deficiency in 
the Weight ; it is a Sign that your Fire, having been 
too weak, or ot too long a. Duration, has confumcd 
as much Copper, as is winting in the Weight: There- 
fore, inftead of this finall deficient Mafs, another 
muft be made in the fame Proportion. Then with 
a Hammer, make a Needle (§289.) of each of ihcfc 
fmall MafTcs, making them a little red hot, when the 
Metal begins to grow liiff under the Hammer. This 
done, engtjvc upon eveiy one of thefe Needles the 
Number of half Ounces ol Silver which ihcy contain i 
that is, upon the firft, 16 -, upon the fecund 15 j and 
Then pierce ihem atone Knd, and running a 
Silver- 
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il»w-\firc through their Eyes, colleftlhem in Or- 
der, according to their different Numbers. Thefe arc 
'oiled Silver Touch-Nctdlcs, buc they call the feve- 
nl Temperifies nf Silver wlih Copper, ^llayi. 

291. Some determine tlv: Frupcrtions of their 
Kccdiej by half Loths : Others ufc ftil! fmalier Di- 
TiAonsv the Compofiiions and Numbers of which 
may be cafily known from (§ 290). But you can 
hart-'ly diHinguilh any thing ot Silver-AUay, by your 
Needles, when you divide beyond half Loihs. 

292. You may alio add to thefe Silver-Needles 
{§ 290.) one made of pure Copper : For with ihefe 
you may at the fame Time find out the Purity of the 
Copper, or its various Mixtures of Silver. 

293. In //fl//iwrf they ufe the Mint-Mark {"§ 285) 
divided into Grains for the making of Needles. 
Bui then,lh- firft Needle, made of pure Silver, is fiiid 
to betwefvc Penny-weights. The fecond is madeof 
elevcfl Penny- weights and eighteen Grains, by 
the Addition ot fix Grains of Copper. The third is 
made of eleven Penny-weights and twelve Grains, 

iwiih twelve Grairs cf Copper ; and fo on : the Pro- 
ion of the Silver dccreafing always fix Grains at a 
"ime, that is, one quarter Part of a P^^^miy- weight, 
tod ibat of the Copper being always increafcd in the 
lime Proporrion ; till ac laft the Weight of the Sil- 
ver is diminifhed to one Penny-weight, and the Qiian- 
tity of the Copperaugmcntcdtoclcven Penny-weights: 
^Vhich Proportion conftitutcs the laft Needle, beyond 
Khich you arc not to proceed. 

394. However, it is n'cdlcfi fo go through the 
wboic Series of the Needles, byfofmall ProgreiTions, 
to the very laft. It is enough lor us, to have indi- 
cated quarter P.irts of a Pcnry-wdglu to one Needle 
of nine Penny-weights (§ iS.;;, jnd the half-Ounces 
to one Needle of ten Semi-ounces (§ 284); lor af- 
terwards, you cannot accurately diftinfjuilh Propiir- 
(ion«fo very delicate, in the lolluwing Needles. 

29i. Gold, when you arc to mak: Guld'Nce-i!e% 

inuft be mixt either wi[h Silver itluiie, or with Silver 

I ■ and 
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and Copper variouOy inicrmixcd. But ihis Mixtmc 
is caiieci clLiying., or tarraHingt and is determineti 
with a Mark divided into Carads, or Weiglits of 
two (Ixili Parts of an Ounce {% 286). There is 
nothing to M obferved about tiit making of thefc. 
Needles, beftdes ^^hat has been already faid of the; 
Silver- Needles f§ 290), except that the Proportions 
of the Weights are determined in another Manner, 
Thcfe Needles are made according to the following. 
Divifion and Order. They all weigh eight Ounces, 
or one Mark. 

The firft is entirely made of pure Gold. ^ j 



23Car. 6Gr.1 

23 Car. \ 

22 Car. 6Gr. I 

22 Car. 

21 Car. 6 Gr. l rurc , 

21 Car. . f Gold.'l 

20 Car. 6 Gr, 

aoCaf. 



r6Gr. 1 

1 1 Car. I 

I I Car. 6 Gr. 

2 Gr. 
Pure ; 2 Car. 6Gr. I Pure 

3 Car. f Silver, 
i Car. 6Gr. 



' ) 9 Cai . 
« jSCar. 



J 



I 4 Car. 
i s Car. 
U Cir. 






The Decreafe goes on thus by whole Carail 
the Weight of die Gold is arrived at one Caradt, antJ 
that of the Silver at twenty three : for after the nint^.j 
Needle, you cannot make fo exad a DiftimSionof th<t ." 
half Carads. Now, this Mixture of Gold with Silvcf, 
is called Ihe white Allay. 

296. But when Copper together with Silver enter* j 
into the Mixture of the Gold, it then is called a mxi\ 
jUlay: This is compofcd in the fame Manner as tht 
fofcgoing '§ 295}-, except only that thofe PoriionCj 
which in tlic fiili Cafe were pure Silver, here confiftl 
«t Coppex and Silver. TIicieto;e, you iiave hcreagjpal 
a., double St;rii,s: For you mix either two Part» qf 
Silvtr Jud oncof Coppct, or two P^ns of Copper anii 
vac 0/ Silver J for 1 Jbnte : 
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The firft is of pure Gold. 



. f »3 Car. 6 Gr. "^ . f 4 Gr. ) ^ ( ^ Cr. 

S \ 23 Car. I ^\SGr. / I \ 4 

J I f « Car.6Gr,/ -g i i Car. f cf* ) 

j; < ia Car, / S V ^^^' 4^**- r «l ^ ^ 



1 Car. SGr.l S / 'O 

2 Car. I ^ / " Car. 
2 Car. 4 Gr. J O ( i Car. 



1 1 Car, 6 Gr. i g^ 

21 Car. |>^ / * _ 

2oCar.6Gr.J^ |^2Car.4Gr. Jo f iCar.aGr. 

And fo on, as in the foregoing. 

297. If in the Table juft mentioned (^ 296), you 
take pure Copper, inftcad of pure Silver, and Silver 
inftead of Copper ; this gives you a third Series of 
Golden-Nc^edles. And you will have a fourth, by 
mixing with Gold equal Quantities of Silver and 
Copper, in the fame Proportions mentioned ("§ 296). 

298. Tlie Allays of Gold hitherto explained (§295, 
anif^iL) are very much in ufe. However, it is 
plain^ that Workmen may cafily employ an infinite 
Number of other Variations ; which, being compared 
with thofe above-mentioned, may be diftinguifhed in 
a thoufand different Ways, by an experienced Man : 
So chat it is neither poflible, nor neallary, to imitate 
chem all. 

299. But left the Golden-Needlcs (§ 2^5 and foil) 
Aouid be too expenlive ; they may be made much 
Ihoner than the Silver ones (§ 289, 290^, and be fol- 
dered to Plates of Copper ^ chat they may be fuffiti- 
cntly long for Ufe. 

300. Now, if you light upon a Metal (§ '>89), 
which you think wants to be tried upon the Touch- 
ftone\ wipe it firft with a clean Towel, or Leather ; 
thatyoo may fee the true Colour oi ic : for trom this 
you may, in a Manner, judge before-hand, what 
Metal it is, and how much, or with what other Me- 
tal it is mixt. Then chufe a convenirrnt and not over 
large Pan of the Surface of your Meral, and at fevci al 
Times rub it ftrongly againft the Touch-Jtone \ that, 
in cafe a deceitful Crud (hould have been laid u))on 

I 4 cue 
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ibe Nktal, it may be fcrapetl off by a (brong Friftion : 
whichhowe\Yrmx;r bedoncftiilqukkcf withaGrind- 
llcne,oradeiicaicFile, ifyGuhaveihemaihancl. Then 
ivipc -a 5ai and vety tkan Place {% 28B.) of the 
Touch-llonc, and rub againft ii the Tame Tart jult 
mentioned ot the Surface ot" your Metal over and 
over J till the flat Part of the Stone be equally and 
DCfltly covered wtih a metallick CruA, oae Inch 
long, and one Line and a half broad. This done, 
cbufc the Needle, that you ftiall judge anfwers ncareft 
to the Metal rubbtd i which Chmcc is learned by fre- 
qocnt Praiiiice. Then wipe the loweft Extremity of 
this Needle very well, ajid rub it againft the Touch- 
ilone, as you did the Metal, by the Side of the firft 
Plain, and in a I>ic<fdion parallel to it. If you can 
find no Difference between both Plains; you may 
pronounce with Probability, that the Metal to be 
iried is of the lair.e Temperature, as tlie Needle you 
have compared with it: which Temperature is ftiewed 
by the Number ingravtd (§ 290. and foil.) upon it. 
' But if you find a Difference between the Coioun j 
chufe anotlier Needle, in cafe you Ihall find the Metal 
of a dce).^r or a lighter Colour than the firft Needle : 
Thus you will at Ijft find a proper NtctHc, anfwering 
to the TeAHcrature oi the MttaU oral Icaft you 
will be able to judge, that rhc Allay of Metal is ex- 
traordinary, and cannot be determined by your 
Needles. 

301 . Mean while, as not only the Surface, but alio 
the whole M.ifs of the Metal may be dytd with tj 
fpurioiit- Colour, which may be produced many dif- 
fvjcntWjyh; you may cafily Ice, Irtm the Colour 
of any Mftal compared with your Needles, that you 
,can paf* no certain Judgment upon it, unlefs you^ 
, >.know that the Gold and Silver arc mixr, and what tl» 
Metakateftiierewith ihty arc To mixt: whether, for 
, .Jnlldnce, it M, GkUI and Silver, Silver and Copper, or 
, »|i tiKfe three perfectly pure, wiihnuc any Mixturcof 
t , .^fuiU^er Metal. For, in this Cale, the Comparifon 
ol" the Coluurs w'uh ihofe ot ygur Needles, may in- 
form 
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fi'7<Juof tlieirTempcrature. Norcan, howcvfr, 
- »hii I>terminacion be made exa<5l to a few Grains, by 
ihii M«hod. 
J02. Boi if the Cokwr of the Metal has been al- 
■ed t§ 57, 7>, 83,S80 by Tin, Arfmick, Zink, L^c. 
t Workman may be dcMivcd hy the Culour, fo 
take fbr poie Gold or Silver, what is not fuch 
: greatett Part. You find out the Deceit with 
jaa Faiis, when the meullick Mafs is of the Co- 
ilour of Gold 1 anJ with j^qu/t Regis, when it is like 
■•iSIver: for the fiift of ihefe Liquors diiTolves all Me- 
'■ uts, GflW excepted j and the other likewife all Me- 
tals, hat Sihir. In fucli Cafe then, you pour upon 
ihemeulllck Streak, or thin Cruft rubbed upon the 
Touch'ftonc, one iingle fmall Dropot either of thcfe 
diflblvingLiquori, and cxttnd it gently with a Fea- 
ther; if it is neitiier Gold nor Silver : the whole Streak 
will becDnfumed ; but, if there is any Gold or Silver 
- m if, this remains undifTolved, and fliews ariother 
jtCoJoari bccaufc the other Pans have been ffparated 
brfrom it by the S<j|utif>n. Take care however, when 
uouke ufeof thcfe Minjlrua, that there is no oily 
Mrftnrc with them-, becaufe this would render tScm 
IbfnoEffeft. 

goj. Befidcs this, you are to obferve the following 
Particulars concerning the Ufe of the Touch-ftone. 
^1. Gold and Silver, pure and feparatc, or both mixt 
logciher, without any other Matter added to them, 
when tnide white hot in the Fire, not only prefervc 
their Colour, but alfo entirely recover all their 
Sptcndor there, when tarni(hcd, not lofing the leaft 
I^ of (heir Weight (§ 6, 7) : on acc>iunt of which 
Quality the Caraiitra olba, or white Allay, is diftin- 
guifljed from all ilie others. But if you have notthe 
Libeny to tty the whole Mills in the Fire; you 
may make only a linall Part of it whirc hot, with a 
blftw- Pipe i[§ 258). 2. If you find a Needle, whofe 
Cokiur agrees with tlut of the Mnal 10 l<e tried-, 
both the Streaksimprintcd upontheTouch-ftone muft: 
utidergo Chanijcs altogether the fame, when Atiua 
tot [is. 
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Fertis, or Aqka Rfgis is poured upon them ; that you 
rony thus be certain, that there is no Fraud ac Bot' 
torn : otherwife, you are not to doubt, upon any Ac- 
count, your being deceived by a falle Colour. 3. All 
Gold rendered brittlf.whcn compared witli the Needle 
upon the Touch Uone, appears iefs pure, than it is 
indeed found to be, by an accurate docimaftical Exa- 
mination : anu, 0,1 the contrary, aii Silver rendeicU 
brittle has the VVIiitenefs of pure Silver in a higher 
Degrrt- Nor is it difficult to find out the Reafon of 
this Difference ; for the Bociies which make Silver or 
Ceid brittle, are only a few Metals and Semi-metals,' 
ali oi a very bright white Colour : fuch as ?»», Lead^ ' 
Ircn^Riguhis ofAnlimoxy^ Bifmuib, Zink, ztid Ar/eniek. 
Now thefc dilute the yellow Colour of Copper and' 
GoU, or change it into white : fo that the Colour of 
the Copper mixc with Silver is then hidden -, whereas 
Gold, on account of thcfe Mixtures, appears to have a 
great Deal of Silver in it. 4. In a white Allay ^«4i 
J-'erlis dots not difcover (§ 302.) the Prefence of 5//- 
ver, from twenty three to fcven Carats (§ 295),' 
bccaule .4qaa For lis does not leparate Sther I torn CjeJJt 
unlets the Mah contains three times more Siher than 
Gold. 5. Metallick Streaks or Crufts, which hara 
been imprinted a while upon the Touch-ftone, can- 
not be compared with treth ones : for their rcmaio>' 
ing long upon ic, commonly occahons an Alteration 
in the Colour. 6. Silver, when tempered with Bra/tf 
appears whiter, than ic would, if mixt with a like ' 
Quantity of Coj per ; but as it may then be rendered 
iutficiendy duiftd by a proper Operation ; you will 
hardly be able to finJ out the Fraud with the Touch- 
ftone, unlels you make a fccond Time the Compa- 
rifon with a Needle of the fame Colour, having 
previoufly poured A^ua Hegis (^ 302. J upon the 
metallick Crull, laid by rubbing on the Touch-ftone. 
Nor are the Touch Needles tempered with Brafs of 
any great Ulc hcrej Jbecaufc this artificial Mcul is 
fomclimes more, fotneiimes Iefs yellow. 7. ifihe- 
"tetal, applied upon the Toucli-ftone, by rubbing,' 

dues 
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__ _ "ipt appear neaily pnpugh, lick it over wJiE" 
Spink not frothy, ^d then ihe Colours wUI be more 
Jivejy rcAecied. 

304. Bcfidts the UtenfiJs hitherto dcfcribcd f§ 168, 
ipi) yoM inurt hjve a convenient Place for the per- 
Erniing of the docimafticjl Operations, You mufl: 
%ive a Cbirnney, Urge unough lo place [he Furnaces, 
^ capable of quite cpnfjning ihc Fumes i which, 
jho' not ail moiia', are ncverdielefs always hurtful, ia 
MfQoil ail Op^i'^dons wiien they cm come out freely. 
Sut 3S [hefc acid Fumes cprrode rhe IVletals them- 
fctves, ii is not proper to keep in the Laboratory 
foch mctaliJtk Utenfils, as muil iw prefcrved very 
clean i for iniiancc the Scales, with tlieir Weights, 
itc Touch- Needles, fc?f, which muft be kept in a, 
fleanw Place : nor murt yuu keep there many dif- 
fecenc Mt^rua^ excrpt ihey arc in Veffels pcrfcdly 
doled : for fame of them, by fending forih their Va- 
pours, change the others, and are mutually altered 
t>y ihem \ fo that you can no longer make any exaiSt 
^pcrimcnt with the fame. Moreover, as you muO: 
frequently obferve vciy minute Bodies, and tlieir fe- 
Mial Changes in and out of the Fire j the Laboratory, 
Vbich in the Bill Cafe mult be darkened, in this muft 
be rendered very bright : which may be eafily ob- 
taiocd, by hanging up thick or black Curtains ^gainll: 
Uie Windows. 



CHAP. IV. 

Of compound Minerals. 
O/Ores. 

3PS.TTAV1NG in ouriirft Chapter given an Ac- 

J|_ J_ count of the fimpler Minerals, and in ilic 

Second that of their principal Aflions upon each 

otiicr, as far as they can be fo difpofed by no great 

Art! 
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An ; wc may now undcrfland and explaitt the Katuiv; 
of thofe Bodies, which, being compofed of the forego- 
ing, are found natural in the foffilc Kingdom. The 
Knowledge of ihefc, though we could hitherto give 
it only hifloriciJly, has ncvertlielefs a vaft Utility iii' 
the cxctcifing the prai£lical Part of AITaying-, for he" 
that is well imbued with it before-hand, may very 
well difpf-nfe with many vague Experiments, which 
he is obliged 10 go through, when altogether ft. 
Stranger to the feveraf natural compound Bodies. 

306. But the ufelcfs Defcriptiona given by man] 
Authors and derived moft of them from accidents 
I^opertiesi the DiiBculty of obtaining the befl: Spec!* 
mens from different Countries ; the Variety with 
which Minerals are mixt togeiher in their minutcft 
Pariiilcs ("§32;; in Ihort, the Difference of the Works 
of Nature, and of thofe of Art, though they are mads 
of the fame Principles united in equal Proportion*^ 
render this Part of natural Miftory equally difficuNi 
and defeilive.^ Add to thcfe the Variety of outward 
I-'igures wherein Nature feems to delight (till mofe, 
in the mineral, than in the vegetative and the animi " 
Kingdoms. 

307. Nor is the fpecifick Gravity of any grcOl 
Help, in the diftinguifhing of compound Minerals^ 
For, I. when more than two Codies of ditfcrent fpe* 
cifick Gravities are mixt together, you can dete 
nothing by an hydroftatical Calculation ■, becaufc 
compound Mafs of the fame fpecificfc Gravity maj 
be produced by many fimple Bodies, very diffcreM 
from each other, and mixt in a thoufand diffcrenl 
Pfoporcions ; Now the fame is in reality found in tl 
mineral Kingdom, as is fhewn by docimailical Optt 
rations. 2. The accidental Matters inherent to Mi- 
ncrals, and the very Air imprifon^d in the frnall C* 
viiies and Clefts of feveral Ore?, hind(;r an 
Pcndcration, and now and then tender it very 
cult. 3. The fimple Stones, which, beingjoincd wil 
almcft all compound Minerals, arc not only of infi 
nitc Variety, as to their fpecifick Weight, bu: foi 
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f almoft as ponderous us Metals them&lvcs; fuch 

, e a great many Species of Spaad. 

»3oS. However, I would not have the fpecifick 

Brevity, nor the Figure be altogether overlooked, 

tt rather made ufc of with the other Lharaftcrii- 

kki*. though no conltanc and accurate Judgment 

In always be drawn from thefc alone. 

^305. But our Defign being to lay down the Prin- 

iples of tlic Art ot Aflaying; it will be ncceflary 

ily, [O mention the Charat^eri {ticks and diltinguilH- 

g Maiks of compound Minerals, as they are the 

loft frequent Objcib of the faid Art (^ 2), and to 

fliew their condiiucnt Parts, as far as they make 

ihemfclves known, together with the Difpofition of 

the whole Body with feveral Merifirua. It is likewilc 

"^ jfident, liiat we cannot here mL-niion all Ores with- 

lut Exception, but that we muft only chulc thofc that 

ire Ic/s compour.d, or iholc at leaft wliich are more 

'rcqueatly met with. 

I 310, Wc ihiil refer every compound Mineral to 

' c Clafc of chat Simple, oi" which it contains the 

eatefl Part in itfclt'-, except however 5/f*w, and 

mf]c Barlts: for if ihc Claffcs ofihcfc were to be 

^crmitKd from ditir prctlominar.t Parts; the Nun:- 

tr ot"^he Ores 10 be referred to thai Clafs would be 

r much ihc grcatcft. 

kt Scliolion. i-'cr ht/iance, let us fuppofgy that there are 

I A Lump, /!s Porlt of Copper^ and one of Suiphut^ a 

}trf fmo!: l^'ujii;:iy cf Arfcnick, and tteenty Pqrts of 

^fitfortz cr li>:ii-JliiH£ \ ws Pall tiafs this cempeund 

■ B*^ tatb lie Ccpter-kind, andfoen. 

31L. But wc (halt call 3 Mineral proper to thdt 
Stmpk, which m^kcs the greatcft Part of It (§310), 
and improper totlol'e which icccnlains in IlIsQujo- 
tity : However, they arc contained in it in fuch Man- 
iirr, [h.it they indeed enter into liio MIxiuie of it, 
■A'' ■ accompany it wherever fuch Mineral 

!!y, we Hiall call it accidental xoihofc 
■ ■-uier not inio the Mixture of it, be- 
jrijjoniy a[ili<;iciit to the Out-fiJc : Wherefore, ihey 

may 
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iMf Be or rtot be fcurtd wiih the Mmtral rftw rfiffllE 
tioncti, and yccthis Mineral remain ftill theramft; ' 
Scljotioii. /-rf «/ f/fdr /^/j ^fjttet- by the fare^Hng 
Example (Scho!. $310). The Mhtrrsi fuppofid therty 
iintahtiti^ Copper in the greateft Pan, is atlUd proper 
to C6pftr. But fa lung as Sulpbut afid Arfnick trtt 
mxt lOfclber with the Opper, and raider ii of a paril- 
eulaf Species, ibis Mineral, en account ef the fmall 
family efitsfulpbureous and arftnieat Paris, is /aid to 
be improptr to thevr. Fina/fy, the Stems or otBet B&- 
dfes, placed alosi cr afnong Ibat Mineral, art called K' 
c\^%i.\ iffil, as they arenffconjlitaefit Parts Jber^f,at^ 
it mi^ht fabjjfi witBcut tbenr. 

Of Sulphur emd fuJpbuycoas Mm'aft. ' 

312. Mineral Sulfur, or com^.cn Brimftint, ^ffft'rt 
Free of all forrgn Mixtufcs, b of a fold, friaBtl. 
Confirtcncc ; yellow, made up of large MaliVs, Sn'd 
more or lefs half-tranrparcnr ; it bu^n^ mife#s a 
bluifh FUme, wicli a faifocanng acid Vapoar(5 z'S"), 
and thus is entirely confumcd: B^iiig put upo;i a gert- 
t!e Fire, and in dole VeiieiS, it niflts wulioot taking 
Fire; and, when melted, changes its Colour into a 
blight Red : it no fooncr grows coU again, but it re- 
lumes its Solidity anJ yellow Cotuur. tt h compofed 
i>\ the purcft inflammable pDncipie (§ 24}, and of a 
much greater QLiant'ity of Acid of Fiiriol (§ 12): bn 
which Account it fitiks in Wjtcr, b-ing much hcjvlier 
than putc Oil. The Chrmical Analyfis, atld th§ 
Produ^ion by Art of irte Sulphur, out of the ttvo 
Principles juft mentioned, confirm what has been 
fdid Of it. 

3 r;^. In this State (§ 3 1 2.] native Sulphur is digged 
out cjf the Earib\ though not fo very trcquently: it 
is likcwifc brought in fuch a State by Waters, which 
on this Account arc called pariicuiarly mediciiwl, 
and ft applies itfelf to the Walls of the Springs. 

314. It is frequently found mixt with fimptcEaTths 
'and Stones; varying its Dye, and being Ibtnetimes 
white* 
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rfttviaBicoinn ^ey, yellow, or of oiher CelourSy 
iging to the Bodies raixt wiili ic. 

^iXi. Whnnvcr Sitlptur is cinftured with a dark, 

or bright Or^inge or red Colour, (his always betrays 
Ar/ruitkin it: Wherefore, Sutpliursthuscolouredarc 
ao< true* nor ViTy valuable. 

The moil ric<fucnt atuJ Hlmoft the proper Mi- 
lal ol" Sulphur is the Pyrites flavus, or yellow Py- 

This, when free ot ajl heterogeneous Matters 

ai the outride, and briglil, has alt the Appearance of 

palilhcd Brals, and is more various as lo iis Form, 

Uwo aiiy other Mineral : however it is moft com- 

ily found of a g!obuIou& Korm, then of a cubi- 

hexagonal, boih regular and irregular Figure, 

fh folid % uolieis ic be rendered foft by a Mixture of 

li Stones aiH' Karihs; when ftruck with a Steel, it 

ivci Sparks like a Flint : when biought near a geru 

Fire, (t foon buifts, whh a crackling Noilc; and 

<ti Imall Flame!! almuft fulphureous : ic changes iti 

icw Colour ii.to a dark red, and its nesc Sur&ce 

a dufty one. k is very tich in Sulphur, and con- 

5 one quarter, fomctimci^ almoft one third Pail 

it. Moreover, there is always a Quantity of lion 

iking in it; its fuiphuicousPjrt is fumctimes p;ieai- 

fonieiiOjes lefs : and f.'cticiel has found that ic alfo 

xa.nj a kind aX Earth rot mciallick, and in a va- 

l-*iaporiion .is to the other Paris; which makes 

eaiily gucls, that the IpcciHck Weight of the Vy- 

^Sti Kjuu be Very various. The Author jull mcnti- 

llKi, in his Trcatil'e on Pyiites •, given us a 

t ample HiAory of this Mineral, together with » 

accoraic Analyfis of it. 

'■~. TNrir arc very few Minerals altogether dc- 
1 It-, but as the exirafting of it would 
.. iiges, and they befidcs contain Me- 
irtils in a g;reatcr Quantity i for this 

* PjrihUjtia, otKc Kij/i Hijtarit, &c. gibnigft tarn D. J*- 
i*m IruAni Umy. l*ip^, t J 2i,ia 9'' 

Reafoo, 
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R««lbn, we (hall mendon ihem in chofe Pluei, t 

which ihey properly belong (^ 310, 311). 

J18. We may alio KJvrm this Clan all the inflam-^ll 
mabte MincraU, that differ fiom Sulphur ftriaJy W 
called (^ 3IZ-) by the Quanttiy and Qtiafitif of theirl 
Acfdf. Such are N^pbta anO Pftrclam, that diftiP^ 
from S/««r, or fwim upon the Waters of Fonncains^J 
They differ hardly among thernfdves aid are tbmo 
limes very limpid and diin, fomedoies yellow am' 
thick, fiutwhen ch^'e Maticrs arc grown very thicks 
and have alTumcd a dark Colour, they arc called &i^ 
tuwen; Fix Judaica-, yifphaltum : .ind when ai laftl 
grown harder, ilicy turn into 1 Stone called GtJgatef\ 
or Jtat ". There occur befidcs, other the like Nanieyl 
of fulphurcous Matters, which, however, fcctn hardly f 
to Ogniiy other Concretes, different fiom thofe joi| 
mentioned. 

319. The very famc-(§3i8.) oily Mineral, \ 
ic hardens, and adheres to a.Aony Matrix, becomesj 
ihat kind of foffd Coal, called Stsae-cMl, S^arry-fM 
Of Sea-ceal-^: which is a black cuncrrtrBody, ealjuj 
to be cleft, confittingoi Latnina's, and bright: mticl 
Iwavirt than the foregoing (^ ;?iS}; not quite f 
quickly inflammablo, but prelcrving us Flame, wbi 
once kindled, longer and moie violently than anyV 
other Fuel} leaving, after it is burnt, not ib mucl 
Alhcs, as a Mafs half fcorifiicatecl, blackilh, i'pudgi 
and often comiininG;a yellow Pyrites (^ jib.) in it.i 

330. Ainhcr, called in Latin LuSrum, SKfdHatm 
oi a bUcktIli, dark yellow Colour-, half tiaofparcntj 
frequently very tranrpareniv Itght; finking howcw 
ir» Water ■, very hard, fa as not to Ibftcn at the H« 
of boiling Wacer ; melting ncvcrthelcfs in a f 

* Of (which K.iodud>aSKite(iPl»iy inftwncParuoFfnK 
apd ^n/viW, kaowQ by Uic Name of lCtavlttiil,.5{'iff't^ 
»d/,iind S>iitl> tW; niitof the firll TL-vcra) cutfout VcfTeliftretjid 
snti carved, as of jimiir, of which JiiU ii a iiiictJts, uidnuv bl 
tallrj hlKk ^«*fl-. 

4 WlTt<r!ii)t}iccoitunODFuel ioI^n&'wudlheiiiarittlDeP 
of SngiAaji. 

Fird 
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1^ f(HmUig> and yieKliog a folid acid Salt, beiongs 
aifo to this curs. It di^lves, by a Cbcmical Di- 
fbiiition, into Oils, wbich are thin ac Hrfi, aod by 
degneci become thiclter, and into an acid Solid Salt : 
TfaeTe Oiis have fo much Affinity to Naphtha and 
P*ff*it)im {% 318), [hat we fee, if oot always, at leafb 
moft froquentiy. Apothecaries and Druggifts ufe 
thnn ifl room of tbefe natural Foflils. The Caput 
M tr /MMm lemftioing «hrr the DUUllation, is not m- 
like JifiMM (f 3ff^4nd'bma ibbkuodsr ikHj 
Name. --' -n. ■•■ - -1 -.'J .-I.. i .--rj.Mn. . ■ i.,tk 

kOf /Irftmck, and er/metl iSmrtUr. 
jtt. The CryftaUine,. pure Arfenick: delcribed 
(f 17) *« is gpc out of the Mines under the fame 
Fonnt ud looks white and dulty : however it u 

f feidom Ibund natively fuch. 
f ytl. The fame ("§ i{i 1 .} is digged out under the 
irm of a black, ur aOi-coloticed Stone, which being 
Ofcen when frdb taken out, is within of a brighc 
bilh Whitet which however, being expofcd to the 
Air, becomes dark and blacktih in a few 

,K 

Rf X J. NcJt DO this the white Pyrites, which is heavy, 
■ «, ftriking Fire againft a Flint, and of a Figure 
_ethcr irregular, contains a very great Quandty 
Ijf Arfenickt of Iron but little, more of Earth not 
|:JBR«Hick, and k moft frequently found 10 Mines. 
•324. QrfimtHt, which is a Mineral of a Golden 
jMour, hllcd here and there wich fmall Mafles of the 
Mir of Cinnabar, cafy to be cleft, made up of 
_:c!, fafi with fume Tenacity, bright vrhcn broken, 
aim a great Deal of Arfenick, IcU of mineral Sul- 
• (J 31a) : wherefore, it burns dark in the Fire, 
tag > whiiifti blue Flame, with a moft thick white 

^jA]6n~fJ n ralTttlj called la Englilh JLn iaat, uuj horn in 
■ii«4UIIii«ui£«d uitothe whiic and jellow lUa bsna, being 
" M tiaaiif eatplovnl tor ds^xoymg Ritr. 

K Smoak- 
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Sinoaki 'ktrtelts as foon as ic burns ; tvIwTi'rncludS 
if you pour It upon a clean Iron or marble- TabW 
growing cold, ic turns into a Pjlid Body, of a darj 
ted Colour, brittle, bright, and lialf-ltinrparene •' 
However, there remains upan it a Cream wh?ch i^dP 
a lefs fluid Nature, like inTpcrttft Scoria, which beS 
big burnt in a great Fire, -Icparatt's into Earth. l9 
is digged out in Hungary^ and in the Eafi Indies^ 

325. Cehait belongs to the fame Clals. It is aponS 
detoiis Mineral, finely ftriaied, or fometimesgrantf- 
latcd, fometimes alio fmooth at the Outrulc, fotn^ 
times of a light greyifh, alnioft femi-metalllck Co- 
lour, and IbiiKtihict of a dark blackifh Uye. It con- 
tains a great Deal of Arfenick, and a good QuantiljJ 
of a certain fixt Earth, which being melted wt 
FJints and fixt Alcali, turns into G\^\iy of the fine! 
Blue, inclining howfoeverto the violent Colour called 
Small f. Bcfides, Cskalt moft commonly cohtailfl 
Bifmuth (§ 15.) There arc aifo many diffcrcnl 
Mincrab called Cebalt^ which neverthelcfs havePro! 
pertics a]tt>getbir different from thofc jutt mentU 
oncd- *• 

326. However, the Mineral called Flower 'of Cd 
balr, which is finely ftriated, not very compaft, and dl 
this Account lighter than the foregoing {% J25)," am 
of a fine red purple Colour, belongs Mcewile to cM 
Cebali kinij. For it is a very arl'tnica! Mineral, 
that it lofcs above one half of its Weight la the Fird 
but you may afterwards mtlt a great Qviantjty of Bi) 
uidb out of what remains : and this befides giv( 



' ' A(»] wfccfl ith»iK bsen thw melted.and of a V'efmtlion-Coloi 

^ The J-Mw-i/w. or /afyBtiK Tor r(iriBl;!ing upon Wa 
Trcfti painted over, and the Piwdir A/n^ufeJin wailiiog Linncni 
I'-rcparaiions of ihis Mineral ; and ike UBaufif curing of it briAgt 
Bteat profits in fome Pam tit G^rmauj j buiifour EngliftiMiii« 
Tib were curiDus in their Rcfearchcf, they miglitcertainly find b( 
Cob«lt and Bilinufh Ore in Cwwwc//, and oihci Ptm al Englu 
there having been formerl}' fentio iheRoyal Society Spcciineiu 
diefrOrer, among Specimens of Tin and otherOict. See ihs Nj 

Gil 



^^^V AssAViNG Metals. 
PBGETfte azure Colour, as the other irue Cobalts doT" 
I On which Account i: is true Cobalt^ though oucward- 
lif It fecms to differ very much from the common Sort 
l(f 3^5)' ^t ^^^ iodetii Cobr.li (% 325), for its Bafis, 
iind fcems to be produced by it, by a Germination as 
WM Were like that of Fiumofc Allum. 
■^3*7. Thcrc(§3a5, 326.) ^fc the principal Spe- 
Bj to of true Cobalt, which all agree in this Point, that 
Wkj have a very great Quantity of Arfenick in them : 
Bueretorc ihcy arc here referred ro the Clafs of arfe- 
fefcal Minerals, though they fomeiimes have thac 
ttiffercncc from other arfcnical Bodies, that, after tlie 
^Bblimztiunot the Arfenick, they kivaCapu: Mor- 
^■uai, which lingcs white GEafs of an azure Colour. 
Bacicarc libcwifc many other Minerals, which they 
Hmmonly call Ceialt. But as th;y are totally dif- 
^Hcm from the true Cobalt, and even do not con- 
Hn the lt»l\ Sign of Arfenitki for this Rcafon, and 
H.avoid Confurton, ihey deferve to be expelled out 
• the Clafs of Ccia/e. 

H318. Nevcrhelcft, there is a certain Mineral, that 
Hlervmobe referred to thisCUfs: it Is rich in Arfe* 
Hck, fomewhat likeCob^k (§ 325), of a grey reddiih 
^Boiir, it looks like a Semi-metal i it contains :i1il>' 
^■itle Copper, and a little Sulphur -, the Gcrmam call 
^kupftr N'.ckit. 

^Rs^. There are nifo a great many other Minerals, 
Hhch, onaCcouncoftheArlenick contained in them,are 
^Kwifc referred to this Clafs. But as there is in them 
^fceaterQuaniity of Metal than of Aifcriick-, for this 
^Kilmt, they ftialt hereafter be reckoned among orhf r 
H^flc^ as being imp:oper (§ 31 1.) to Arler.ick. I 
^pl) only add, that Arknick makes iifclf known in 
^VMitwrals, by its white Smoak, aiul by its ftrtid 
Bpfidc-like Smell, when you put them upon bufn- 
^KClUls, or in a fmall VcfTcl made white hot in the 

B4J0. Finally you are to obfcrve here, thai Arfe- 
Hoc BeS hidden in a great rrany ftniplc Stones and 
Brthi, cfixcially chofc that (hiac and adhere 
^f K 1 uvutv^l'^ 
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fhringly to thetni and that when aginted hy a vt 
lent Firt, it rtnderB ihtm for the gte«cft Part vol _ 
lite. The famous Haukel ha» obfcrvcd, that it fom* 
thncs lies hidden in marly sikJ clatycy Eirths, See \^ 
Pyritelo^. p. 611. 

Of O » E i i« i(rja:ri. 

. When Mecalsand Scroi-mctals arc pcnetrata^ 
ulphur and Arfenkk, they always lofr, tith<i 
t)i3r univerftl CharaScr which is common 10 all Mit 
tals and Semi-metals, or that which is peculiir 
(§ 517.) to them alone. Lfttdaaai Tin, cmiloorKkA 
' with Svlpbiir, nor only lofcth-it Charaftcr winch if 
common to all Mctab, z-it. their Malleabiliiy^ btjt 
»feaifo de-prived oF the Propertiw ptGuliar to tj)en»y 
that is, when iii a certain Situation in the Fire : t^f 
then, they both require a much greater tire to if. 
melicd, than they would, if they had been Uec it<vm 
Sulphur, and lofe befidcs iheir Colour. The porjft 
graniitated Stiver, confounded with SitJphor, retiiiw 
US Malleability, Fufibilicy, and the otiicr Propeitit* 
.that are common to ail Metals; but ix iofes thofcth* 
art peculiar to itielt": for its moft white Colour 
changes into that of Lead v its hard Confiftence tump 
into the Sofcnefs of the fame Metal; and iinaJljv 
when it is but a little hcaicd in the Fire, it then, "" 
pure before the Fiifion, melts fo toon as it grows le 
Bui mctallfck Bodies ate moft commonly ia th 
State naturally, except CsU alone. 

332. Natural Concretes, o^ Metal or Serot-oietll^ 
milt with Sulphuror Arfenick, or with both togethWi 
are called Ores. But when luch .-Vltiances ate tna^ 
by Art, we then liiy (hat the Metals or Setni-nieuls. 
arc reduced to the State of Or«. i 

333- ^^' therefore it has been found hithertOt that 
the Caulcs of this particular If range Form ;§^3i,)givO» 
to metallick or femi-mctallick Bodies, tefidc in the 
Sulphur and Atfcnick incorporated with their Sub- 
ttaiicft ■. " would fetm to be an uafy Matter, to imi- 




, AssAviNc Metals. 
: (J3J2.) by An natural Concretes of tliis Kind ; 
I it indrtd has fucccericd very well with fomc. 
jbu5 for Inftance, rhc Silver vicrroiis Ore, ihc Ores 
r Mercury, and oF Rtguhts of Anumony, may, by 
be rendered perfect and like the natural ones; 
pto Silver you join Sulphur, or Rf^nlusoi Antimony 
> Fufion, and to Mercury by Trituration and Subli- 
jfioo. But ihc oiber Oips have nor hitherto been 
li well imiuted by Art: nay, this gives Birth to 
dufta very different, though you ufe tlie fame 
redierKS, fuch as inay be ftichcd out of natu- 
Bodics, and even in the fame Proportion, 
hit ijic Reafon of this Variety, feenw to be in the 
ianncc and Time, in which /frfgnick and Sulphur 
c by Nature joined with Meiats or Semi metals not 
Kt thoroughly trii;d, and fonieiimes perhaps, when 
lienr is another Body, eith<-r not known at all, or 
t fofficicntly known : fuch is the Jiarth containing 
) Metal in the true Py;;ics and Cobalt (§ 316, 325), 
c Nature of which is not yet tried, with a fufficient 
jee ©f Certainty. 
|>314- Ores (^ jja.) are diftingiiil>n-d by Afliycrs, 
» fufiblt, reffactory, and not fuliblc at »ll, accqrd- 
; to their relative D'fpofuions, with regard to the 
; And the Mtnftrua. Thofe are called fufiblc, 
, either by Means or a middling Fiie only, or 
j atidipg > fit Mtnflruum to them, melt cjfily, and 
ifar fi5 ifl neccfiary to obtain the Fufion of a Metal 
VSemJ-mcial. The Refractory jre thofe, which rc- 
llitt airery ftrong and kfling AiSion of the Fire, 
I be ineiicd in the requifite Manner. But when 
/ cannot be niciicd in the moft violent Fire alone, 
I itquirc the additional Action of a Men/Jrttum, 
[ta be put in Fufion, they are called not fufibte. 
^ t ii is plain enough, that there are dill many dii- 

tm Degrees, in each of rhefe CUlTcs. 
I^^j. Tnc Reafon of the Difpofnon of Omititlie 
\c, aod with regard to the Mfijirua^ hcs hidden 
Jha in the Nature itfcif, or, a» they call it, in the 
Effcflcc of the Ore, or in the Nature of ionie Bmly 
K j accidciiuUy 
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accidentally rcfiding in ii. But this Bod/ again, Ii'j 
ihis Properly ol iilelf, or at lead is fuch reUtive!] 
to Uiis or chat Ore to which ii is adherent. 

336. Aswc are here upon Ores in general^ 
ftiali only touch upofi ihols Things, which, by thcis 
Prefenccj render alniijft ^11 Otes rtlrailory, or altoi 
gether unfufiblc. But w^ fhall mcntian in our prafli 
cal Piit, when v.e treat of Ores in a more Ipccia 
Manner, ihe Things which produce rhis Efff6i»()nlw 
wiih regard to fonie particular kiiv.1 u' Ore. All Orq| 
Uchidden in Earths, Stones, or in other Oies, as '^ 
Matf ices ; if then tbefe Matrices ot thcmfclves mc 
in ihe Fire with very great difficulty, or not at aili 
the Ore contained in them, taay indeed of its owq 
Natuie be put in fufion ; but yet it cannot be thu^ 
delivered of i[s Matrix, becaufe this is not fufibleH, 
Such are for Iitltarce iron-Ores, which by cheir Na^ 
lure arealways ditncultly melted, and on this Accouril 
render other Orcsdifticuk to be put in Fufion, whei' 
they are naturally incermixfd with [hem. It is tti^ 
fame with almoft all the Srones and Earths, a few onlj 
excepted, wliich are ranked among the viiriScabk 
one* : nor are thefe all of them very ealy to I 
inched : for though they are put in Fgfion by Ficcj 
they moft commonly become at the (Jmc Time t^ 
clammy, that ihey hinder the Precipitation and Ex^ 
cuQiun of the fmall metallick. MaOts. The Lime< 
Slows (§ 30}, and thofe that are not affe.2ed by Firn 

r§ ^O, render the Ores intermix! with them mof 
liubborn of any ; fo that they cannot be perfcfll; 
melted with Fij-e alone, even the mod violent. 
llicle two the latter are ftill worfe than the foripcf. 
What we have hitherto faid, is equally underftoot 
of all Ores, whatfoever they may be. 

337. Some of the Stones jufl mentioncO {*§ 3i^% 
nre much lighter than the Ores iniermixt with them 
It* that ihcfe may be eaiJIy removed, either by onlj 
pounding, wafliing and extinguifhing them in Wa 

^r, or by a previous Calcination, leaving tb 
■Ki^cicr .HariiLles of the Ore at the Bottooi of chi 
K ' VeCe 
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.^(ir Trough. Tlicfr kintis of Ores arc calft 

Scantabic, (in Gctman @)t(;icOi'ge^) They arc known 

"efuch: 1. fiomihtitrtat liK-cifick Gravity ot 

: Ore, which Ihcws us ihat the metallJck "Mafifs, 

iShcitnc to its Mjirix> arc laige artii fuliil, not lOO 

uU add dilptrfcd. 2. y\-om the Lighcncfs of the 

tltc^iy Mitiix. 3. From r|ic HfittJcncfs of the fanic, 
"iher natural or procured by buniiiif; ir, or by cx- 
"juifhmgit in Water, which Brittlenels renders ihc 
Timinution cal'y. In this Cafe however, ji is pro- 
t the Ore itfcif berufficitntiy fixt, and do not 
y by burning, or ac Icjft that it fhould thus 
■ inio fmall fpticroidal Maff s. Among limplc 
;iinc«, the vitrificable ones ^^§29.) and the calcareous 
i 30.) are of this Kind j and among rholc ihat are 
■; atleded by Fire (§3t.) the chaiky» and other 
f^> I'Sbt, briiile StOrtcs, 

338. But when Scones containing an Ore in them, 
t be frparatcd from k by (he above-mentioned 
337O Helps, they ^rc called indccm table, (in 
trman jQitflliicBist.) Such are ligljt brittle 0«j, 
't contain a great Quantity of Saiphur, and are in- 
' i with ihc Qiinutcft MalTcs of the iargeft Sur- 
E of the Particle! ul' the Matrix, or incloied in a 
Oiis, hard Matrix, efpecially of that kind tli:it 
' c aGtftt-d by Fire t§ 3 1 )» 3""^ which neither 
r Water can fplir. 
^339• Finally, if there is in the Body of the Ore 
fclf any thing in:angled, or only tdljering to it5 
loifide, that wi)l caufc the MetaJ contained in it to 
ni(h into a Vapour, or turn into Sioria with it- 
Ja while the Ore is cypofccj to the Fire, then luch 
[ Ore IS faid to be hungry, mirtera rapax. The 
iulcsof this arccommonly Arfenick, Antimony, and 

c Minerals outof which Zink is produced. 
^40. The three Differences hitherto explained 

.J. 339.) muft always ("-e citieliy rcgirdtd, in 

Jifting'iilhing ot' all kinds of Ores: Tlietclute 
AXuu aiay be certjin of them by outward Sign*, 
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you muft always do your ucinoft to find Aemoojtbf 
other Experiments. 

341. As Metals and Setri-Mctals are ipccifically 
the moft ponderous pf Mineral i and ihc Sulphur and 
Arfenick, with which ihe former make up Ores, are 
none of the lighteft \ it is felf-evidcnt, that pure (o* 
lid Ores dlftineuifli themfclvCT from the other com- 
pound unmttallick Minerals by their great Weighty 
only a few Pyrites very fulphuicous {% 316.) excepted, 
I fay purt; folid Ores : fur when thcfe aie difperled 
here and there, in fuiall Quamities, among large 
Mafl*cs of Swnes and Earths, (h^y can never be dif- 
(itlguinied by their Weight. 

■^ ' ' ^ 0/ I a o N, and iAi O r £ s, 

)42.' As htn is mixt with all Ores, is prefeot aW 
fliwl every where, pcifcflly known» and manifeftinj 
jiielf eaCly, wherever it lies hidden, it deferves to b 
placed here at the Head of the reft. 

343. pure native Iron, if there is any to be fouik 
in the mineral Kingdom, is indeed of the utmof 
Scartity. They take for Iron of this Kind, Imal 
o<floedral Stones, as likewifc Cubes that are alone, 
or grown together among themfelves many differci 
Ways, having a Form like that of Pyrites of tl 
marchariicKind(J3i6),havingfomctimesFibreililL^ 
Wood J of a yellow, rufty, orown, dark Coloufi 
very rich in Iron indeed, but yet having, under tl« 
Hammer, neither the Duflility of common troti 
nor the Hardnefs of SittJ: For which Reafon, ihq 
are to be reputed rather Ores very rich in Iron, thai 
pure native Iron. 

344. But the Ore of common Iron has no certai 
Fornii being altogether irregular, moft commofll 
of a rufty Colour, having but a middling fped&c 
Gravity among Ores. It is eafy to cxtra<£t gotxl Ih 
cut of it. Its Britttenefs, Hardnefs, and Weight, • 
fomctimes greater, fomctimcs lefsj and the red Of 

loi 
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rtifrirt deep, fotnttim^ light, fiiews hovT 

ich Iron it contains in it. 
"545. There is alfo ah Ore, which is very ponde- 
Ws, and of I red bluifh Colour, -when broken, and 
♦lich rtTifts ihe Hammer by its Hariinefs. li is very 
lih in ihe beft kind of Iron, and commonly yields in 
\c firft Fufion, from fixty to tighry Pounds weight of 
fen, in tlie Center, or an hundred Weight. 
^''346. There ii a fingular Species of Iron-Ore, which 
's the Figure of Spaad (§ 30, i): itisof a palcyel- 

prilh Colour, though not uncommonly grey, and 
S»en fonietimes of s half tranfparent White 1 it yields 
'nhc Fufion about thirty hundredth Parts of the bett 
K)n, though the outward Sight of it affords no pro- 
Mble Sign of it whatever. 

3*^-7. The yellow Pyrites (§316.) has indeed been 
lefcrred tothefuIphureousMirerals; but the Propor- 
tions of Iron and Sulphur bcmg fo inconftant in it, 
Hst it is fometimes the latter, lometimes the former 
■hich predominates in ir, it may alfo be properly 
Tfambered among Ores: though, it is hardly ever 

lofcd to the Fire, to have Iron fetched out of It, be- 
c thtre arc Ores more abundant in this kind of 

■ 348. If you compare the Iron-Ores hitherto 
i 34 J — 347-) defcribcd, with the Ores of other Mc- 
lll, they are indeed refractory : but thofc which are 
tobccalled ihcmoft fiifible [§334.) among Iron- Ores, 
kre ihofc that contain but little Sulphur, or fulphure- 
tiis Acid id thtm ■, which is betrjyed by the Smeli 
'ai ftiikcs the Noftrils, white thcfc Ores are ma:!c 
J hot. 

349. The Haematites (called in German SBIutlttilt, 

Itfbtpfi and in Engltlh Blood Jlone), is of a more 

raftory Naiure in the Fire. As it is gibbole and 

Aed in part, and partly angular and reftilineal, 

fctorJifting of Planes direAed towards one Point, 011 

this Account it looks like an irregular Pyramid: 

■rhicb will appear much more To, tt' you break it. 

TV Outfide of it is pretty well polilhed, when the 
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]^u{l bas been Gr(l wiped otf; buc thelndde is coo)' 
pofcd of convergent Stria; like the Amianth, If y6i 
break it in a tranfverfc Direftion to its Sttlx, il i 
like the breaking of Steel that is not tempered vet^ 
hard. It is ot a dark red Colour, very heavy aiu 
hard. Moreover, it is almoft the pureft Iion-Orc 
and tnixt with a very fmall Quantity of Arfenick *, 
But it is rendered refraftory, by a kind of Earth noi 
to be affetSed by Fire, which may happen to be coil 
. cealcd in it. On this Account, the white Regutus a 
Iron, which is briirle, and very difficult to be req 
dered malleable, requires cbe greatefl: Fire to bj 
inckcd. 

350. Zmiris (m German ^ctini£tscli in Englilj 
Emery, anti in Duich 0mariU,J is the hardeft ot al 
the Iron-Ores that arc known ; it is a little lefs ponr 
derous than the Blood- (lone, very refraftor/^ of a 
brown Colour, and really contains Iron ^ though tti 
«lra£ling of it is not worth the Charges : Where 
fore Workmen pound it only, and ufe it to polilj 
Steel : it is likewife employed to cut Glafs, and polill 
certain Jewels. 

351. Magmfia (in German OBrunttcflt, in EngllD 
Mang&neje) is here and there nictly (Iriatcd wic 
convergent Stria: : it has no certain Figure, and is c 
a grcyidi black Colour. It is frequently met with il 
Iron-Mines i and itfclf contains Iron j but the cs 
craving of the Iron out of it by Fire, never anfwct 
the Charges, it being rapacious, and yielding i> 
other but friable Metal. It is of greater Ufe anionj 
thofe that make cryflal-GIaOes, to tal^e away the; 
green or blue Colour, and to abate tlieir too gre^ 
Tranfparcncy. 

352. There is a kind of Ore not unlike the fore- 
going ('§350, which is of a dark grey Colour, fhuii 
iiig, ftriated, and alio containing Iron, but rapact- 



" Some Sorts of Hrmatitei are Co ver>- rich in Iron, 95 to bc 1 
piblc ofuking fu fineapoliih, aiiolook lilceburntfhed Siccl, pe 
dcidarly a kind called ta IcaliaJi FUtrMiNieeia. 



SSAVINO MbTALS, 

, Wtd arfcricaf ; For which Rcafon Metalliugift;' 

t LXiraA Iron out of it. It is called in German 

iteamrn, c&ifcnjjltmmec. 

^53. Tht-re is alfo, but efpccially in Tin-Mines, 

tjd of ftriatcd Ore, matlc of Filafiiencs of an ir^ 

,lar Texiurp, and dark coloured, which, when 

:d, appears fomctimes of a dark red Colour ; i^ 

,dcrou^ enough, and likewife contains Iron, but 

at tlic fame Time very arfenical i on wliich Ac- 

^unt it i^ always rqcded by ISjetanurgifts, as being 

I ^^'y P'CJudiciat. The Germans call it GBofllfram. 

SihoWoa. Tbt Tren-Orfs hUherto ( ^ 3^2- ^1^^. ) aien- 

■(/, as vjtU oi all ibe other Minerals, are called Irj 

^iTeal Names, which eften ftgnify but tine and the 

■ and aj ibefe Names vary in all Places^ it is im- 

U, and would even be fuperjiuous, here to mention 

aJi : Efpecially, becaufe maity of the /aid Names 

derived frein a Cempari/onvery often defeilive, of Ft- 

■u Mftrvtd hardly once cr twice, and of courfi very 

tffmial. therefore you will fee Ptfper, Beanty 

. QntftSions of Coriander, Cinnamon, Iron, Stc. 

ted among Iron-Ores, by /lulbors curious ef trifiing 

\tteri. 

;'54. We IluU a)fQ clafs here the Oker of lion, 

:h fccms to have its Origin from comminuted 

■Ore, and efpccially from the yellow Pyrites de- 

fcd. \t look? like a kind of fatiilh Earth, it has 

Colour of KuR, which ncverihelefs is rendered 

letinies yellow, fomctimes daiker, by a Mixture 

«hcr Eanhsi this occafions .1 Varlciy, in ihc 

ightol this Oker. It is foufiJ both in dry and 

fliy PIiccs 1 it forms here and tKirc wliolc Veins 

Straw, and is likewjfe found, though impure, in 

loft every Pl.icc, as in Marls, Clays, and Boles. 

Its Oker is fo vay rich of Iioii in fevcral P^rts, 

ic anfwcrs equally iHe Charges of cxtraiTIing, a,' 

:ft Iron-Ore. 

_-;, Ucd-Lc'aJ, or red-Chalk, fcertistobe dcf- 

fcJ from tins kind £§ 354. J of Oker, and to,hav(! 

•B hardened by a Mixture of ipolu and Clay. It^s 
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of die reddllli Cotoor. of a middling Weight, 
dcr, fo that ii nuf be eafil; fcraped and £^jred wii 
s Kiiik i'lshas X impy Feeling : when expofcd to # 
greatFuT, It grows very hard, and afllinifs a darker 
and fliinicg Colour-, it contains much Iron in it. 

_j56. It his been oblervcd, thai whcoewr Sand i$ 
of a UacLiO) Die, it has Iron or Lead in iL But tot 
^ac Weight {hews, that it coptaim « cOnfiderab^ 
Quantity of Metal. 

357- ^'^ might very well range in the Tame ClaSj 
all native vitriolic Minerals; fifch as the /Ulactic Vitrio^ 
and the Sicncs ufed for the making of Ink : fur the] 
cither are purely of Iron, or at teaft, fonCd in gr» 
Part of Iron corroded by the Acid of Sulphur. V^ 
might alfo place here theX<f/JJ Calamnaru^ and maajf 
other MiiKrals ; but as the £;veral Meub drawn ot^ 
of them, require each a fpecial Managecnepti 
fliall tKat of them more at large hereafter. 

358. The Mineral called Fla ftrri, or BIoflbnis<i 
Iron, is nothing but a Sialadites {S ^t 3)t tefem 
bling a Germination like that of Corol. It is call 
Ferri Fbiy bccaufc it has now and then been fou _ 
about acakareoiuIroQ-Ore: Nordocsiireemtodeii 
fcrve this Name, upon any other Account. 

ZS9' There is found, in feveral Iron-MiDC*, dp 
daily thofc of Sweden and Nencay *, an Ore call 
the Magnet OT Lcad-Jleru : which is a black pondero^l 
Stone, not very hard, when pprt. It is often imer- 
mixt with Flints and Spaad, in which Cafe it is le 
good. You may fee the wonderful Propenies of tbjj 
Stone, mcniioned in the Writings of Naturalifh, 
But we fhall here chicfiy treat of that of its Qua!itie| 
Ity which wc may find out the occult Prefencc of Iro^ 
The Load-ftoDc aiira^s Iron at a great Diilancc, aqi 
. hoUs it ftrongly to itfelf, urlefsan excetTive Wcil* 
or fome other Obdacles hinder the Effed; nor 
iherc any other Body but Iroo, thac is attra&ed 




■And in many Pamof £•;/«■/. wlicnof fwtn] SpccJBCBs m 
* Uxa in the Af>/>m of Oi* ^'jxl Sptinj, ^ 
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cLoad-flone^ as has becnevidci 

1 Multitude of Experiments made with it. Now, 
Mhcr any Body contains Iron in it or no, we find 
b (be Load-flone in the following Manner, You 
I reduce the Body to be tried into a fine Powdtr: 
^ch muft be done in a Brafs-Mortar, crpccially 
c faid Body be hard, but never in an Iron one: 
i you pat this Fowdcr into a Crucible, having a 
rer to it, and well luted, either without anv 
ition, or, ^t greater Security, with a frnau 
" / of Tallow ; and make it red hot for about 
■"Hour in a ftrong Fire. When it is grown cofd, 
I extend it upon a fmooth Paper, bring the 
1-ftonc ilfeif, or its armed Iron-Poles near to it •. 
c are any Iron-Particlcs in this Powder, they 
I apply themfclves either to the Load-ftone itfeJf, 
1 'if to its irmcd Poles, and hang on it like Beards, 
[ 'When you fee this, wipe off the adheriog Particles, 
J Au thcj may fall afunder, and then put the Lood- 
[ nODc again into the Powder, and move it up and 
1. By tbc Ikmc Thing often repeated, you will 
t have taken away all the Iron, leaving only the 
uticles that partake not of Iron. 

^o. But there are very few Iron-Ores aitrafted 
e Load-rtone, before they have been made red 
1 the foregoing (§ 359.) Manner, not excepting 
ntbc Bloud flonc (^ j49)j though ever fo rich of 
I. ^^'llich is the more wondcrhJl, becaufe Iron, 
loogh adulterated with other Metals, or Scmi-mcMl?, 
idevcp mixt with Arfenick, is not thereby ren- 
^ _ p-ed altogether unapt to be attrafled by the Load- 
'ttonc. Jntmcn^athc only metallick Body, thatcan 
idcf ihb Action. Sulphur can hardly hinder it, 
jIc the Biood-ftonc ]uft mentioned, red Chaflt* 
, and the more folid Iron-Ores, that arc not of 
'yritc kind, lofc but very little, and fome' of 
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ny othfr polifhed Pi«e of Iron whitli haih been touctitd o 
L»d.|la«w. wUlkwvitlwfMc«£&fi.^uotiBftfoiislr- 
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ibem nothing at al! of their Weight, by being buft 
ifl ihc Fire. Nor docs it feem probable, that the 
is any Antimony hidden In all ibefe Mincntts. Bi 
wBat makes this Matter more obfcure is, that th 
Blood-ftoiic, red Chalk, and fomc other Iron-Ore 
without adding any phlogitbical Matter to them, a 
tendered capable of yielding to the magnetrck Vil 
tue» by beirg only made red hot in a Vcflcl wiA 
elofedi while, on (he contrary, the of her Bodid 
when made red hbt, require the Addition of a mol 
fixt Phlogifton, without iPhich the Load-llonc woul 
have eiihcr no Iron at all, or a muth lefs Quanta 
of it to aitraft. On this Account, there have bea 
two Opinions efpoufed by Authors. Some are i 
Opinion, tliat mineral Sulphur, 3nd the Acids adhei^ 
iitg to Iron, hinder it from being attrafled by th 
Load-ftone; and that confequcntly they muft eithc 
be diOipaied or changed, to redore to Iron its mag 
octick Virtue. But it is repugnant to their bein 
dilBpated, that fome Ores made red hot in clofe Vc 
fels, without any Addition, and lofing not ihe teal 
ftVrof their Weight thereby, yet become capable 4 
being attradcd by the Load-flone*. as it is repugnan 
(0 their being changed, that mineral Sulpimr, am 
Its .Acid, are ncycr altered in clofe \'cflcts, by Fiifl 
alone, wiiho^it any Addition ; and that on the cofi 
crary the fulphureous Acid, with an Adciltionpf atrtij 
Phlogilton, regenerates tiic true mineral Sulphur 
which neverthcUfs is fuppolbd to refill the Aiftion a 
the Load- fione. Now the PhlogiHon madered Ini 
with Iron Ores, Is very proper to revive the Attraftr* 
bility: Nor an this be any way obtained, wJicn (f 
Uiiulation is made with pure alkaline Subllana 
that really change the Acid of Sulpliur. The ot^e 
Opinion, taken from the DcciGons.of the illuftriou 
Mr. Siahl, is, that Iron is ingendered by a Phlo 
gifton, irtxt with a terruginous Earth, byMeai\so 
Uftulatiop: whicJi will appear tjic more prubablc, i 
you attend to the folJowing ConfidcKtiotis. t. .j^^ 
I Ores and Earths which being made red hot witKoui 
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•AAJition, are not atirafted by ihe Loid-ftone;' 
pyou melt ihcm either alone without adding «ny 
. Ihaiui only by Meansofanunphlogiftical Flux,- 
!* ire, will turn irto a mctallick Glafs, 
. vi. '7. Wiih this Glafe, and by 
lidition of PhlbgifVon, yoitwill pro- 
he nicjH prrlriit Iron in the Fire. _^. Iron de- 
yed by Ackis, Fire, or any other Means, or only 
led into Ru ft, is nul attracted by the Load-ftone : 
thenvbcn it is melced by a (trong Fire, without 
g PKlogifton to it, the lame Thing happens,- 
-was mentioned (N" i ). Whence it is plain, that 
inHammableOil, Iron is produced frotiywhac 
Iron. See {§ 90—^5). Nor is it a Contra- 
lo this Opinion, that Ibme Ores receive * 
;net»ck Vmue, though made red hot without any 
>g added to thccn. For nothing hinders the Phlo- 
which is neceflary to conAitule the metatlick 
:ure, from being already prefent in ihe Ore, 
igh ic be not as much united with the Bne Part 
contliiutet the Iron, as is required 10 give it its 
illick Form : fo that ic is neceffary previoofly 
it thereto by the Action of a Itrong Fire ; 
:h is always rcquifue in all Redudions. 

,0/CoppER, an4 its Ores. ;; ,,^^ 

^6t. Naiire Copper, that is. Copper in its mMir< 
c Form, is round much more frequently and miire 
hfcft than Iron. However, it is yet ibmCwhat 
s malleable tjiiiii Copper well forged. 
267. k muft be obfcrved of Copper-Ores in gene- 
', that none o) th(?m diftinguiHits iifclf by any cer- 
I Figure, but [hat rhey are alnioft all of tbcm 
iguhr. But the fifieft Colours of any Kind, red 
dthediaphanousCotoursexceptcd, nioft commonly 
ray the Pfcfencc of Copper, when they are to be 
n in any Ore. For this Rcifun, there is hardly 
y Copper-Ore, that is not niixt with Iron in greater 
nntiiy, than the Orts of other Mctils commonly 
Ncvttthdefi, there Is a much )efa Quantity ot 




IQ Me.T a L S. 
, „^^ J- in German jTtlWt'Z^rf J, -^~. 
V coloured, in German jfSt)lU«pfci':Cr^i 
• Hr!(l.iJ,m P\nlcl I'ag. iy5, 197, are 

. ' .11 white by Artcnick. 
: from tlie white Py- 
.vhat ycIlowiHl, but 
:i, by i cnucli darker 
;ircalI(Jifti»gui(hed 
breaking fmoother : 

■ fuuit i-sjiLiy ptimivctl, when you compare 

together the riaiivc Specimens ot" the Bodies to be difr' 

T-t,.,. i^ ajfo 1 Copper-Ore, called by-lbme 

''•'Tibly nor very different fiom that 

(§ juj), txcept in the Qiiai ticy of 

which Account it is hjrdcr than 

., anti of a darker Colour : it melts with 

mculty than the foregoing ones, and is nc- 

f rich in Copper. We muff likewifc 

t Clafs, that kind ol'darU red Ore which 

^t, a Liver- Colour, and which is not eafily 

f the b,ue Sight, from an Iron-Ore of the 

r. 

Tic rocrcty fulphurtcus Copper-Pyrites is cf 

rbid Colour, with a light Tindureof green, 

( and wiihoiiti if you brcalt it, the Infidc 

i of granulated Surface-, it is eafily be« 

fl<!r, ar.d conciins Sulphur and Copper in 

Tcitnt Pfoporiions, whence its fpecifick 

' s Jikewifc very much. But if it is very 

ipcr, and at the fame Time mixt with any 

f Arfciiick, its Gold-Colour becomes ycl- 

' When you break it, the Surfaces «re 

if, and more even, tn ihis Cale, Wis 

nan Uupfer-glnntj. Very often, it ii of 

"lecn and Blue, both ac the Outfide, 

:he Chinks: Ncvtrrihclcfs, if you break 

7 a new Surface, ihcfc Colours Ce<tm 

e through ibc whuic Subfliince of- it. 

S .Copper Pytitc! arc mixt with a confi- 

' '"' ' L derablo 
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derable CJiiartiiy of Arrcnick, ihey then look pale 
like the fulphuieous Copper f§3i6J Pyrites j ; 
even are whitrr than this, accordii g as the Quani 
of ihc Aifer.ick is greater. Ncvcnhelefs, [luy.evej 
in this Cafe, arc liidinguithtd from the Irofi-Hvriteij 
bccaulc they are more pnnctrous, antl give nQ\ 
Sparkles fo cafily, if even they give any, when ftrucli 
with a Siecl; which every Iron-Pyrites (§3 16, 323)^ 
and any fylid Iron-Ore will do. : 

370. The Reafons why the Copper-Ores above^ 
mentioned (§ ^6: — ^^-9 are rendered rtfra£t<)rf^ 
and even entirely ii'ftifible, are explained (§336). • 

371, The ytllow fulphu'cous Iron- Pyrites ($316.] 
belongs likewifc ro ihi* Clafs, thougfi impropcrfy. 
For it often contains in it a Quantity oi Copper, 
not to b^' dcfpircd, but it is looke^l upon as inipropa 
to Copper, and as very rcfradtory, on account of il 
great QuaHtiiy of Iron. Inthc mean Tinir youHn 
out whi.ihcr it contains Copper; i. From its not b^ 
ing of a globular Figure : for it is evidtnt from tl 
ObfcrvatiOLis of Ilencke!, that glubular Pyrites u 
altogether deftimie of Copper. ". From its unufuj 
Yclbwnefs fpreading through the whole Subllaw; 
of i^. 

Corel!. From the above-mentioned (^ 369, 371 
Particutars, we may eafily deduce fome Rules, when 
by we fball be able pofirivcly to affirm, that a Pyrili 
contains Copper in it. For Indance, let this be J 
Rule : 7he gvld grecni/b Colour of n Pyrim ii « Sig 
cf its containing a great ^aniity af Copper : which 
tonfirmtd by Experience. But you cannot by ari 
Means invert tins Kule thus ; If a Pyrttti ecniahii 
grtai ^«intity of Copptr, it is of a g^dgrttmjb Colour 
bccaufc when Arfcnpck is mixt with a Pyrites, cvc 
one that is very rich of Copper, it makes it eoiire) 
look pale (§369). The fame may be faid oi eva 
fuch Rule. 

371. The Ore which has been mentioned {% 3281 

Under the Title of Kupfer-ttiikeJ, when we treated 9 

Arfenick and arrenical MineraU, may have a Plae 

' here 
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t^htt oflly 2S being improper. It contains a 
luaodty of Copper not inconHdrrable, but u is 
glcAcd. bccaufe the Cobalt, wherewith it is ificum- 
bed, renders it almoft untr^idable. ta the mejn 
mc you are to ob&rvc, that what renders Ores 
"tabic, is not the Arfenick itfelf, but a kind of 
h, which is always uniied to ihc proper Miner4l3 
iFArfcnick, efpccially lo Cobalt (§ ^25), which refifts 
nifiao very much, and by Means of the Arlenick [hat 
c in it, adheres with great Tcuaciiy 10 Mctais^ 
dally to Copper uid Iroii. 

0/ L E A D and its Ores. 

.. Tticre are very few Infiances, of Dative Lead's 
ning naturally pure and malleable, atnong oihcr 
jeuis *. 

r^y^'GaUtiaieJffllataydt the CuUc Dice- Lead Ore, 
Tied in Germany HLMt^'glMtji 's an Ore very rich of 
coniifting i>\ a Quantity of fmall equilateral 
, orol oMong I'jvallclopipeds. But thcfc Cubes 
:, as it were, ccmpolcd of very thin, well polifhed 
rrina'j, (hat ITiine very bright, ard .nc of a black- 
\h\>ie Colour. However, ihis Ore is very [-tiinlc- 
B, foft, and briltlr j it is moiC fufiblc than a great 
my other Orts, though it icquircs a much grciier 
: to be nicUed, ihan Lcjd iilcif; il-u; Caufe of 
Uch is the Abundance of Sulphur, that lies hidden 
nhn JLead-Ore, ^nd corHitutcs almoll cnc quaitcr 
Itt o( It. In a Fuficn well manjgeJ, one hundred 
bunds vfeighr of pure and folid Lead-Ore, will yield 
$lom G^ to 70 Pounds weight of Lead. 
^74. 'if the L«ad-Ore (§37^) confifls of fmall, 
, oblong Cubes; when broken, it appears finely 
bced, and is c^Ied in German J^Ur jj^picCisec 

" SoiM part n«ii« nalluble tttA haih bc«i foupd «t this Day 
biV/wrJI^iiiJiirf.WliAi it comtnunlyukm for native I.«aJ,t icalljr 
•»wy mJi, foawlui maUi-abls Silvcr-Orc of > lea«i-Col»or- St« 
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fren wry frldom. Neverihelels, Mattb^tu Uij% 

that did Thing has happened foraetimes. ^™ 

^79. Tfaemoft rich Tin-Ore is of a black or dai 
Colour of a polyhedraJ, but aliogeiher irregul ^ 
Figurej having its Surface v«y glofTy. Thi* Tm; 
paCes aimoft all the Otes of the o:hcr Metaji, in (i 
Jbecifick Gravicy + : which fcems to be the aiora wor 
dcrful, becaufc Tin is the lightrft of all Meub. Bi 
as Arfenick is exhaled aimoft pure out of this Tin-Ol 
in the roalting, and as the Part of it that remains al 
tcr the roafting (il' you confidcr how much of the Ti 
is deftroyed duiirg ihc whole Time of (he Rcduftioi 
is to be reckoned purely metallick i it is cafy enouj 
10 gucls at the Caufe ot this Gravity, As for the rel 
it is of a middle Hardnefs, and, with regard to tl 
Tin itfelf, is very refra&ory : for it fuitains a quit 
Fire, without either melting or growing clammy- 
and if you expofe it to a I'udden Heat, it neiti 
burfls violently nor crackles, except when an 
perimcni is made upon large Lumpi, among whi( 
Other Ores, or Tome Stones, cfpccially of the Qoarc 
Kind are intermixed. This Ore is called in Germi 
^nn<<l?raD|>rn. in Englifh Tin-Grains. 

3K0. The moft common Tin-Ore, called inOeroif 
^bitter, is of 2 dark yellowilh rufty 'Colour: 
ihat on rhi'! Account it cannot, by ihe bare §igfs( 
becafily diftinguifhed from the Iron-Orci efpeciaif 
as It contains itfelf Iron. The Figure of it is trregti 
lar, and agrees in every RefptCt with that of th 
fo'-cgoing (§ 379); for which Reafon it fcems to b 
another of the lame Kind, and to differ from il od| 
by its Degree of Puriry. 

38 1. We may, after having explained (§379.) what 
happens to the Tin-Ore in the Fire, find out by a^' 
Expcriincnt made ex lemp«rt in ilie following Maiir 
rer, whether there is any Quantity of this Ore coiv- 
taiijtd in any Lump ofcrcd for Trial, and about 

f InrcRtdch It fomerimes tD have a fivitcr fpecffick Cnvi^l 
than a Pj«e of Jin of the lane Size aielwd lioin it. 
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itVtrtof it lies hidden therein. Pound the Lump 
no a Powdcrnoi very fine» and wafh off from it 
"i Water the light terreftrial Filih that is in ic. 
Then upon a flat, not over broad Shove), made quite 
white K>t, and having not a high Border, fpriiiklc 
ytnirOre, after having pounded, waflied, and drted 
it, and divide it in fuch Manner, that it may not be 
heaped up in any Place, but quite fpread : This muft 
be done, that all the I'prinkled fmall Parcels of tlie 
Ore may grow red hot quick enough, and that rhe 
fmall Stones which may happen to be under or in- 
tcrmiiced with rhem, may net, in their flying afun- 
dcr, carry a confidcrable Quantity of the Ore away 
with them. Thus the fmall Stones will be dilTipated 
with a gentle Noile, as alio the heavy iniermixcd 
Ores of other Metals thai are Itrfs well wallied ; bc- 
caufc there is hardly any of thefc, that can bear a 
^ddcn Heat: There will remain the Tin-Ore, bc- 
*»eof a rcddifh Colour, and covered with a kind of 
P grey arlenical Flowers. 

fgSi. The Garnate is reckoned among precious 
s: itiof anuiifettled Figure, (hough mi^U com- 
tanly dodecacilral f, rejjuldr enough, not rare, Inlf 
nfporent, and having its Na-nc trom the Flowers 
f ESimegranatcs of which it has ihe Colour. This 
im and then contains Tin ; fo rhat on ihis Account 
l<de(erTe» to be reckoned among the Ores of tlils 
Nevcrihelcfi, all kinds of Garnate* ou^ht 
It to be referred to this Clais. For they T II, on !cr 
! fame Name, Stones that have iiidi:ed the l.i ne 
Eolout, but are more irarifpamii, vitrefcciit on.) ax 

xof the Naturc(§ 29, 4.;/ of Flints. 
\ 38J. The Tin-Ores menti ned (3.79. :-i8o.) which 
' ; rcndercil relraftory by tire Sroocs an-' tarths 
c with them, may among rhe other Ores be very 
_ ell improved by wafhing and roaftinyr, on account 
4f ihejr mofiderablc Weight, and Cotiltancy in a •' 
middle Fire. But they can revcr be tutally frifcd 

^ Or caaipbftd of twelve Sides, 
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from ifie Iron-Ort, efpefhMf that kind of rafincioui' 
Iron-Ore, that was mentioned t§ 353J, which "is very; 
often intermixed with Tin-Ore. Kof this Rcafon, the 
Tin melted out of thcfc Ores, is lefs j*rfcft fend true 
than that yielded by a pure Ore. For Iron" mixc 
with Tin, turns info a hard untrafl:ablc (§ 59:^ Rega- 
fttSy that can never be fcparated with any Bcnefir,' 
The Copper-Ore, Iike%wire, is fomttinies found mixt 
with Tin-Ores, under the Form of Oker, or of Pyriiesj 
it renders the Tin extremely brittle, when it meltf 
together with it in any confiderable Quantity : BjC 
(his Ore is more cafy lo be fetched out by wathiti^ 
and roafting, than the Iron-Ote. ' 

Corcti. From what has been juft l§ j83.)faid, yotl" 
may eafily gucfs, what kind of Tin iny Ore wilf 
produce; and' why Engiifh Tin is ihc bcft of oH^ 
For its Ore is, of all Tin-Ores, that which is lefs de^ 
filed with lion. 

'';'"' Of Si Lvs B, airdrtt Ores. 

384. Pure da<n;ile Silver, not defiled by Sulphd 
or Affenick, is found naturally and much more fit 
queiuly than the foregoing Metal?, in fmiill MalS 
ot many different Figures, efpccially under the Fori! 
of Filaments and Scale?, in many various Stotifs, art 
l-larths, and in fcvcral Kinds of Sand, tliat are (ry^ 
expol'cd on the Surface of the Earth •. ■ ' ' 

385. Thevhrcan Silver-Ore. is of an irrtgtitar aij 
altogether unfcttlcd Figure. It is vtry pbnderoo 
cafy to be flatted with the Hahimer, and to be dcf 
not much hardtr than L.ead, and much of the farvib 
Colour 1 it melts prefently, ami foon 'grows red' 
hot t. It confirts of Sulphur 4nd of purt Sllvcf : 
which the Regeneration of it (§ 140.^ and rhfc ChisJ 

* The moll beautiful h in titin Plates with vaHoiti Fantw) *ra 

(hem, (bmtw make ibe Flaws rsftmblc real woven SilrerLiCfc J 

t ThitisefttBiniftakciifoniuiveLcid. Sec the Note utlii7><)l 

mical 
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nflical 4i^1y.li> rhcw. It contaixu ;ibove three qui 
l«(!rP3rBqf Silver. , ,^ 

I :, 3B6, The haruy Silver-Ore is half iranfparent. It, 
K-Uufa^teper or l»gliicr yellow or brown Colour, at- 
l)C0tding3s it confifts of larger or fmaller Lumps, ir 
■Joaks iike Koftn, and has an irregular Figure en iTift 
fjOutfidcv butTfchen examined clofcly wi[hiii, icap- 
Mcars to confift ol' vei^ [hin Phies, Nor is i[ very' 
Kwnderous, nor Bard, but ealy to be ground; when 
Biroughc AiddenJy co the Fire, it cratkTes, burfls aca 
■Ereat DilUncc, 2s mofl Ores du, and in ihis C^jt: 
Mfhalcs a fulphurcous Smell, ard fometimcs burns^ 
■ fcghlly, and finally cjfts forth fomcthing arrtiiical* ' 
MUC )Q K very fmi^ll Quantity. On this Account, Ic 
Uumi to diBcr from ihe foregoing (§ 3S5), at lealt 
Kwitb regard to the Quantity of Sulphur. For li 
^anJIy contains [wo thirds of Silver in it. 
p 3S7. The red Silver-Ore, is of a fcarlet CbIour» 
• fonictimts lighter, fomttimes deeper ■; in the firftr 
Oie, it is tranfparerjt like tlic arfenical Ruby j and 
I ia the fccond Cdfc, ic is of a deeper Dye. It varies 
rniti Figure, though it is often ot the cryttalline prif- 
HHatkal Form -, it is heavier than the foregoing 
■5386.) horny Siiver-Ore i but it buifts, when 
R^rought near a Candk, or a mild Fire, and the rc- 
■inaiQing Part of it nicU:. inimediately, before icgrows 
Sired hot} and then ic emits the difagreeable Smell of 
B^Atfcnick, together with a thick vifiblc Smoak: Ic 
BfliU fomcthing fulphureous in ic, which is evidenced 
Bpy lis burning violently and by the Smell of tbi: 
■iptroiu Acid, which rifcs from it when you fprinkle 
K^jpOfi it Nitre pyi in Fufion, and made red hot- 
KVlMh Pharnomerii are the Kiicds neiciier of the Af; 
Bjferick. nor oLthe Silver i fo that the fc.idct Co'our'^ 
^R^S'Ore fecms to proceed from this Caule (§148.) 
KYo^J tnay fnmciimcs extrad With the Load'ftonc 

|p ' *Mt)cli rcTnnbliTigaGamktc.iiid hath tiy in outward Afp^ff- 
HpDttfarail mlftakn fit UamifiraK Caukbu. -Sm ilic Hjotc l j 4*1^ 

E yij;;'!!?.:';-.'. ."."jn: ?snr r-' ■ : ,?;.'0 
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($ J59-) out of the Caput Msrtuim of thb Oiv, fom«f 
Iron rcmainitig after the Sublimation aud« in clofe 
Veffe £•> though you ulc tbe choiccft Bits of the Ofc'- 
fbr ihiJ Experiment However, it has in it the fame' 
Quantity of Silver, w the botny Ore above-menti- 
oncdf§3860 

388. The white Sitver-Orc, of a light grey Co-, 
lour, ot an irregular Figure, pretty ponderous, antT 
very brittle, has at the fame Tiaie (onie Copper iri' 
it i nay, it even contains moft commonly more Cop^ 
per, than Silver : fo that it differs from the white? 
Copper-Ore (§367.) only on arcount of the Quantity* 
of Silver it contains. It is heavier than the two fore-^ 
going (§386, 3S7.) yielding however Icfs Silver than 
they. The Lead-Ore, efpccially the granulated Oro 
(% 373J. which is of a hghter Colour, is fold foi it.' 
Sk Henckel's Pyrilol. Pag. 170, 135, - 

389. We have not hitherto known any befidei 
diefe four (§ 3S5— 388,) Silver-Ores, though many 
other! arc looked upon by fome, as fuch : However^ 
the Thing being well examined, ihcy either arc im- 
proper to Silver, or prove to be conipofed of the al- 
ready mentioned proper Silver-Ores; that is, fomeJ 
times of them all, and fometimes of only fome of them J 
niixt togtihcr in many different Propoitions. And 
this Mixture is fometimes fo very fubdc, that it can 
hardly be perceived with a Microfcopc. And in- 
deed among the Iron, Copper, Lead, and Tin-. 
Ores, already explained (% 342—382), you will 
Ji>metime3find fnme, that will yield no inconfiJerable 
Quantity of S:lver; but as thefc contain niore of the 
outer Mcrals, ihey, on this Account, mull be called 
improper Silver-Ores, when they have any Silver in- 
termixed with their SuWUncc (§ 31 1.) or accidental 
Silver-Ores, when there is only loroc Silver adhering 
to their Outfide ($311.} 

390. The white and grey Copper-Ores {% 367) 
may be called improper Silvcr-Orcs, as they arc al' 
ways impregnated with Silver. But the other Copper^ 
Orea, though they moft coinmonly coni&in SilvrriH 
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I^Aera is foractimcs a greit Quantity of Silv™ 
i of them ; nevcrthcicls, cannot always be re- 
1 to this CUfs, utilcfs you have, in fomt fpccial 
I found out by Experiments, lliat ihey contain 
r in them ; for we have no: hitherto found out 
y certain ChaTsiSeri Ricks, and outward Sigiis, trom 
pich we might decide /wjjcther any Ores comainSil- 
r in thcoi, or no. And ifany fuch Charaflers have 
pen found out, they ufujlly are regarded only with 
■[on to the Mine iliat yields the faid determined 
to that People that do not ufc the ntcefiitry 
ons, are often deceived in making an univcr- 
il AppUcation of fuch extemul Signs. 
,391. It i& the fame with the Lead-Ores: for the 
l.lpore nicely ftriated, among thtfe, the granulated 
■^rcs (§374), and tuoft that have a changeable 
iightne&, are referred to the Clafs of the Ores thac 
I miEBia Sliver : becaufc, there i& Ibmctimes fo rlioch 
[.Silver in tJjeiTi, that it is of greater Price than the 
I ifieAd thereto adiicring. Some look upon iheni, and 
pot without Foundation, as real Silver-Ores. But 
this Rule fuffcrs a great many Hxceptionsj wiiiie, 
00 the contrary, ihcLead-Ort confifting of Ijige cu- 
bical Parts, which is generally thought to contain 
SUver, is of equaJValue to ihat oftheforcgoinji.with 
Lrcg^rd IQ the Silver. 

' - 392. Finally, it is proper to forewarn rycy one, 
C Co be ovexhaftv in thinkirg, that tlirrc is gene- 
filf Sliver cooLi.ntd in the Oics oi Cvippet, Lead, 
IPO, tjfc. b(.'Cau( ' l^ilvcr may c extracted cut oi the 
1^ in whitiMhis kind of Orr prctlomitiarts, or 
F (he Mciai lUat has been melted from it : r»ay, 
pfore you make your F_xperirrrrt, and dcitfminc 
W thing, you mull previoufly md wich greaiCare 
liiJi: an Ore, pertrAl; pure, looking homogeneous, 
•Jcogetncr fee wifStu and wjihout from SUy 
HFC of Stones, that might j trhap* conceal fome 
ftver-Orcs (§ .^84- 383). For linlcfs you' take 
1 an Ore lor your Lxpctimtnr, yoii will never be 
S^lctocortcludcwidi certainty, from any Silver fetched 

out 
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oufbfit, that it is fruhful in this M«a! ; as there 
are very few Oi^s, thuc'aie not fomeiimcs contif^-l 
ous to Silvi^r-Ore-;. Bit if fuch a Concretion has*' 
been Tn.i<Je by mJnutc MvfTrs, you cannot cafily per-"' 
ceivc at full Sighr, whcthei ic is proper to the Ore, 
or only accitlcnul. ' Hence the Rcafon tjiay be un- 
dcrftood, wliy Kegulufs precipitate.l !*ep;!ratcly and' 
at difTeretit Time% out of impuic Bits ot Ore, wlici' 
b"icd, tlo not yield at every Time the fiime Quantit/^ 
of Silver, in proportiun to that of the Nletal,' 
though no Errors are coaimiited in the Operation : 
which never happens, when the'Dre is well bearii^' 
and mixt bctbie, or when you ufe it perfetflly* 
pure. 

393. The pure (§ 384—388.) proper Ores ofSif-' 
ver, ciiher ihofe that, arc incorporated wiih fome pure. 
Copper or Lead-Ores, or thofe that are onlj^ inter- 
mixed with them, arc of themfclvcs fufible, Nbw,' 
what Ores arc refra£fcory and not fufible may be iin- 
dcrftood from wljit was faid before (§ Jj-i-Ji as it 
holds equally true of al! kinds of Ores. Cut the Tin- 
Ore requires here a particular Confideration : fof, Iri 
the Fire, it is refrnflory neither alone, nor joined t(^ 
other Ores : nay. Tin oiay be very eafily mixt wi(H 
Silver, but above all with Lead (^41 and 57): How- 
ever, i: ibmetimts happens, that, as foon as you in* 
cTcafe the Fire, fo as ibat the Lead may grow red, 
the Till ftparates from i: (§ 41.) in form of Calx \ 
which Calx is altogether indillblubie by, Lead, and 
with great Difficuhy difiolvcd by the Glafs of \U 
and takes away 4 grrat Quantity of the Silver, when 
this has been mixt before with Tin. But Silver is, by . 
l-ead, wadied off with a (Itong Fire, from all fc:- 
terogcneous Mtlal, Gold excepted. Whcme icis 
plain, that Silver and its Ore, when Tin or ItsOrft; 
i9"niixt to it, murt be looked upon ?s rtfrailorjr, 
'aiirf for what Reafon. .. . ■ .. 1 
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*C/GoLB, and iJs Ores. 

*cl3f whofe CharaflcriClicks are very (§' 

kablc. is free from Sulpliiir and Arfenick;' 

itl other MccjU it is moft frequently found naiivcj 

tcriain diftinflivc Figure, and confifts onljr 

|lf fmall irregular MafleS. It will not be improper 

Strc to nv ntion at lead: its principal Matrix's. 

395. There is a f/w/, or vhile iiluariz (% 2^'. 

'" 4.) in which Gold comthonly tics hidden in very 

Iblid and large Mafics. It iscortcealcd liktwife, bUt 

ore TcIdfJir., and in ItTs Quantity, in that ydloW arid 

1)Iue kind of SrtJiic, which feme call the Lapis corneas. • 

396. That kind ot blue Siorc, which may be cleft, 

and, on Account of its Colour, is called L^'piJ Lszu- 

reus t, ofreii moft elegantly rparkljngvvith very fmaU 

fpccklcs of Gold: The Gold, hev'enheli.Ts, is Icfs 

'folici in this Sior.e, ihan in iheforigoirgorts (§ 395.) 

_j07. There is hardly anyCra'tv/ in the NjiLir'c of 

'Thing', that does not contjiin Gold in it : as dp 

/fikewilc fcvcral fat flimy Ei7r!b : But ihcy are fei- 

Vym rich ericjg^i in Gold to pay the Charges of dx- 

>,lnflirgit therefrom by wafhing and Amnl-iiamatiop. 

r'Bui thatkindof Gr.welwhi(.'h istound in theChanMcli 

Vof Torrctirs and Rivers, or near them, clpcCialty 

r'wjierc the Canal makes tnany Windings, isComfflonty 

•'richcf in Gold than all thf reft •. , ' 

' 3'5S. This rsthe Celd C§ 3IJ4..) is very ftldotn 

' Hniod alfjgtther puirv but is commonly mixed with 

""'"" " Ncverihclefs, that which is toUnj in the 

J Earths memioned f § 397), ts rather more 

Kth silver than that which is wcdgccl Into 

f Matrix C5 395, 396.) ' ' ' 

* SacbGoldUuftu tDbHoamiiirrndl^nfliitln, infomror 
ibc Ki^«ri of SiuUaii. .Atttie Caronaiion-ofXiDC C^/n 1. forae 
Ut^U w,iT- Bikdeof thu Gold, v.ith rW-. lege ril roar; d ihc Edce. 
Ex mirv,' in i» Sittit Ttfinlar. Orc of whiCh b 10 be fctn in tDni 
Adminbtc Collcfiion of Sir H^-n Shmr^tn. ^c. and raui/-of 
tht C«antr}' People have gmlicttii enough lo make Rio^iot. 
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399. No Oriy that I know, |iath been WtherttJ^ 
found, in which Gold conftltuced ihe grcatelt me*-' 
taUick. Part; fo that I cannot mcniion any Ore 
(§ 31 •■} proper to Gold. The Tame is tellificd bj^' 
the Authurs that are moil fkilful • in the KnowlcdgCf 
and Trial of Minerals. There are indeed fcvcrai* 
Ores fold under that Title -, but which, after a ftrift' 
Examination, are tound not to be fuch ; for in thole 
Places where Gold is WiirtieJ out from Gravel and 
£arths (§397-) you often find Tin Ores in Grains, u 
likewife the Garnates mentioned ("§ 379 — 382.) la^ 
which Cafe the rapacious Iron-Ore, called in GermatC 
(35$) QHotfftam, which is commonly joined to^ 
thefr, is (eldom wanting; Nay, it has fometimeij 
happened, that many People deceived by the rctt 
yellowifh Colour of thefe Ores, looking as if thijf 
was Gokl in them, have miftakcn them Iq^ 
Golden Ores: Mean while, 1 never faw any Bodtf' 
grow rich by Means of ihem, or any Gold mcltcdi 
out of them. The fame thing is to be concluded ar 
the Gotdin Marcbafstes ; fo called bccaufe they are: 
nothing but fulphureous Marchf/tlcs f (§ jio.) "j 

400. There are no Ores improper to Gold, bu^ 
Silver Ores: For it is in thefe alone, that Gold pe- 
netrated with Sulphi:r and Arfenick, has divelledia 
metaHick Form, ii Gold is found in other Ores,- 
there is a much greater Quantity of Silver joined toE 
it : So that they raiher belong to the Clafs of ihft 
Silver Ores ^ among which they have already bc^ 
reckoned. ^ 

CoroU. As Gold Is niofl conflart and incorrvpiiblcfii; 
the Fire (§ 6), its moft fjbde Particles are cafily dif-', 
ijnguilhcd from Panicles of the fame Colour f §316}:' 

* Lan Erei. ^ula Sahttrraata, p. j;, Cnr^. Ltimbard, Vtm; 
laihuyf, I tiachrUk vm Btrg^tri, p. isj. J. t. tiiKUiFytito^ 
log- p. 167, zi6, 667. 1^^ 

t The Er.glja Miners confound the Marchafsti siid Fytitii i UuLi 

■ -•• ■■ s»; 
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yortheformer not only retain their Colour in the Fire, , 
tfct, if they have been deliicd, they even become the 
(fcort beiutitul. Whereas the Colour of the Uiter 
ffiangcseii(irely intoadark Red, and their (hining Sur- 
<cc becomes dufly ; nay, if there is then any golden 
snides in them, they are but the more conlpicuous 



O/Mercurv, and its Ore. 

01. Na/he, fluid, ^icijtlver, caltird yirgiu Mer- 

_ , moft conimonly lies concealed in an alh-cojour- 

t (oft Stone, eafy to be clef: : In which it may be 

fitefled by the naked Eyt-, . r Hy Means of Micro- 

Sopes, under the Form of ftnall Orops. It is found 

) great Quantity cfpecially about Idria f, fo that 

Sbinctimeslitltc Drops of it running together out of 

"t Matrix, may bcg^dicred in fmall Veffels. 

^402. There is but one finale Ore ot Mercury 

Bown, called Om^htir; of which you will find 

■fcry good Specimens in every Druggift's or Apothe- 

■y's Shop, under the Name of native Cinnabar *. 

s of the fiiieft icarlct Colour, and, when brolte, ap- 

s (triated with fmall parallel Furrows : Belides, it 

i very heavy and loft, and conHlls of mere Sulphur 

Sid Mcrcuiy ; in fuch Manner however, that the 

^antity of the Mercury is commonly above fix 

i greater than that of the Sulphur, and that the 

y of the Colour of the Cinnabar depends on (be 

luftdance of it : As the Regeneradon and Chemical 

'iimhifis of Cinnabar fhcw. Hence the Rtafon is 

"Itcwife evident, why this Ore is lb very volatile, in 

■nparifon of other Ores. 

(■ /*■/« is I Town in the County of Ctritim uid Province of 
mUit. See Dr. BmuH'tTnvrils, ttsJ. • 68^, Pol. p. 9i . 
' TUtrt ii m LthAn great Pleot^ ol* the fincft native Cinaabsr 
"luickhlverOreio be tiitf.ai ye^tli imported by the f()^-/»ii« 
^ajtmia CJnia; k it of a bwuiifjl icil or vermilion Colour, 
Scmi-tMnfFartni ; refonbling the red Sil? er-Orc (lee the Note 
t}397}buiof « lighter Colour. 

403. MOf- 
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405. Mercury, and iis Ore, Cinnabar (§ 40a.) 1 
more fcldom found than any Metal ; fo that accctfd-* 
ing to the CatcuUctons of Dr. Heffmm f, [here is 
fifty Times more Gold got every Year out of tho 
Mines, than Mercury or its Ore. This Jntjced is 
very tiuc, but it fecins to be no lefs cenatn, that 
Mercury and its Ore oSVr much more frcquenily thail 
we think, but are not known to us. This will ap- 
pear probable to any that will coofidcr, that Mctal^ 
lurgifts try the Minerals unknown to ihem, in a ftronj 
open Fire only, making with them ScorificationJ 
CoppclIa[ions,and various melting PrecipitationsjaiK 
ncglcft, or perhaps are ignorant of thofe Operation 
that are made in clofc Veffcls; becaufc they hard); 
ever think of Mercury, except when Quickfilvcr it^ 
fclf, or the fcarkt Colour of its Ore (§402) offer} 
10 their Eyes. Befides, the Colour, Weight, an( 
Figure of Cinnabar (which is ncvcrthelcrs nioftcali^ 
diffinguiflied from other Minerals, when pure) ar 
altered to fuch a Degree by rhc other Mfnerais mi^ 
with them, that can never be dcteified by the men 
outward View, ^nd without making an Expcri 
ment. 

CoreU. You will indeed find in the Works of Ch 
mifts, feveral Experiments mentioned, by whic 
diey fay that Mercury has been fetched out of M 
nrrals", but all ihefe Experiments arc hereof littK 
Service to us. For, 1. Thefc Minerals are not ea 
a£tly defcribed \ fo that they could not be diftiq 
guifhed, if they fliould offer to us : And if they \ 
been called by a Name, the fame is aifo common i 
many other Things, or the Signification of it Una " 
to none fjutthe Author himfclf. 2. The PariicuJai 
neccffary in the relating of Experiments, have bee 
alinoll entirely omitted. 



f Diffefi.Plijfico-Cheniica, dc Mcrcurio & Medicsm. ex 
pnio fclcflionbin, Thcf. II. 
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^0/ ile RiCLLUS OF Antimony •, and Us Ore. 

K 404. I atn not certain from any Obfervation, that 
K^ pure Rtgulus 0/ Antimst^ was ever found natives 
Er du I remember to liavc read in any Author, of 
Bhi^ing been fetched pure out of ihe Mine. 
^405. The Ore of Aniimon^, is of the Colour of 
End-Ore {§ 373J, it has very fine, long, parallel 
^pix, in form ol Needles, that cut each other acrof?i 
fff\ more ftldoni fmall fhinjng Scales, with a Hgiit 
ludifh Colour intermixed^ it is heavy, and refolves 
Brtly into a Ueguliis {§ i6), and common Sulphur, 
^Bi of cither uf which, it may likewife be eafily regc- 
^mted ('^^33-) by apropci Operation. 
H^tlioliuo. ^'be Defcripiion cf the Regulus of Anti- 
Bpny (5404.) hoj indeed a very great /^nuy with 
mu tkfaipiif*:s tcUtb wt have given efjbmt Iron-Ores 
Kjo'* 32»» SSh) ffp"iaiiy (§ 353) j and there is in- 
■f* fi f '*' '^ Likenefs between ibem, that they are 
^metimies confounded with one anelhcr. Never thekfs, it 
Wtafy te diffinguijh the Ore of Antimony from the rtfi^ 
mtauft a fmaii Particie of it applied to the Fire of a 
EfM^i w^ meh immediately i uhicb rapacious Iron- 
Wi.ts tan either net be put at all in Fufion, or at Itafl 
Kt vjitbcut u/rng the Blow- Pipe f ^ 2 ^ S J. Befides^ when 
Ea&s has ante exa&ty (onfidertd the external Hahit cf 
W^heft MineSt andfiil'd his own Imagina'ioH with the 
Whr^tn ef it, he finds out a certain Difference, which 
Hr«rii comet ea/ily defcribe, but which is nevrrth!efs fo 
■MuritfMc, that ht is able for ibe future to dijlingutfi 
W^fitm eath ether, by bare Ihfpemon. 

Of Bismuth, and its On. 

406. Bifmulb lies fomctimes incloftd fo very pure 
In its Ore, th« you need not ufe any odiCf Opera- 

"TTir common Antimony to be metwiih inShopfj haih unHci^ 
p»e ■ Ftiltoa fiuoi iu Ote, and therefore our Author calls it Rtg»' 
Iv JMimuui. 
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tion to (etch it out, but breaking of it not vtfj 
fine f. 

407. Every Ore of Bifmuth, as is (hewn by thd 
Chemical Analyfis, is reduced 10 the State of Ore by! 
Aifcnitk: For this goes out of it by Sublimation. I 
You End in ihc Tame Ore that kind ol Eanh, thacl 
gives an azure Colour to GialTes, of which wc hav« 
already fpokcn (^ 325, 326), in the Article of Co-% 
bait. Whence it is evident, that the Ore of Bifoiuti 
*i3y without Impropriety be called Cobalt of Bifr 
niuth : The more, bccaufe you will find in any Oofi 
of Bifmuth tlie fame Principles as in Cobalt, only id 
a different Proportion. 

Scholion. // 'jsill net he imprcpir, hire to give a 
Account of the making of Zafre and Smalt, which Kuo-J 
kel has jirfl defcrihed 'juilh Ckamefs, in bis Ars Vitri-f 
aria. For hfiam t. Cobalt leaves after the Sublimations 
and Bifmuth after the fuficn, a Caput Moriuum^ 
which is in a fpecial Maimer called by the Germans 
SSIifmaflisQErauiJCtt, -vshen there remains fomethtng af 
the Ore of Bifmuth. It contains an Earth, which beiiv 
tnelltd together with the Ingredients of Clafs, gives G/ajs ^ 
an azure Colour. It is frji beaten into Powder, tbei'J 
jSfied through a fine Sicue, then mixt, by grinding and J 
Jierciitg, with a very fine Pcjjder, made either ofSasdar 
fif white Flints, and which is even double in ^aatitft 
with regard te the foregoing. If you fprinkle with W»- 
ttr this compound Powder, which is called Zafre, /iii~ 
whole will then make a Stone of a middling Confsfitn 
But as this fprinkling is always doge before the Zafre 
fold, feme have taken it on this jicceunt, for a lutit 
Mineral. 

Bat if you grind and mix this Zafre together c 
fufficient Sjfaatity,for Injiance, once and a ha/fas much i 

t In the Mufciim of (he Royal Society are Piec£9 of fiUmutI 
On, ieni from Cernrj^ult under various millakcn Namet, 
very rich ofBifmutli, ihar. by only holding a Piece with a Pair 
Tongt Hgtinll a dear Pirc, the mclclng BUmuih will run dawn ^ 
form of melted TinorSolda.almollaslixinaQdaj cafy at Uied 
will d[Op in loaning. 
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t aad ihtn mtU it in a great Fire \ this pr4h- 
J a Gicfs^ wboj'e Colour is ahiioji bla(h ; Vihicb bcW' 
, if thrown into ff^attr immediately after it is put ht 
Fm/ifiMt and then greunJ end fifffd, produces ibt fintfi 
Hue Pfiwder, which is called Smalt f, 

Jf the felf fame Zafre, or the Small madeefil^ is mixt 
with a hundred limes as much er more, of cryfialUne 
fmnded Glafsy er wuh ariyclber ef the Ingndienti out of 
which while Glajfis are made ; lien the Colour which 
epptartdfe very black in the melted Smalt elene, turns 
iVf the mofi heaulijul blue fapbirine Colour : whenct 
fomt fraend-, that thelVord Zafre has bad its original, 

0/ ZinK, and its Ore. 

408. Zink, is called in German dnttSfiit^piSUf 
tttl whether ic is or ever was found native, in the 
Umc Form mentioned (§ 14), is a Secret 10 me; 
nor is there any known kind of Ore, out ot which 
this Scmi-MetJl may be melted in the fame Mjnncr 
a the other Metals and Semi-Mct;ils are mcllcd out 
of theirs. 

409. Therefore, all the Zink that is prepared in 
Germany, efpetially at Coflati is obtained by Subli- 
nution, not by Eliquaiion, and not got out of any 
fmgular Ore, but out of fuch an intricate and con- 
tufcd Mixture of different Ores, that fevcral other 
Meulsand Semi-Metals may be ft-paratcd at the fame 
Time from it. Iron, Lead, and Copper arc alfo 
conuincd in it in great Plenty : and are aimoll all 
involved in Sulphur and Arleiiick. 

410. There arc no peculiar Sublimations made for 
the exiradtng of Zink, but, by a Sore of fccondary 
Operation; it is colleded during the Eliquation of 
■ r other Metals, efpccially of Lead. 

41 1- It is proper here to explain the Manner, in 
whtch ibe Sublimation of Zink (§ 409 ) is made, bc- 
caule there is hardly any accurate Dcfcription of it to 
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be found "m Authors. The Ores that yield ZInk, 1 
by a long and teveral Times repeated Roafting, fra 
fiotn Sulphur, and in a Manner fromArfimck by.J 
the fame Operation. When laid into Strata (§ 240.J 1 
wiih Coals, they next are put into prilmaiical, qua<%1 
drangular Furnaces, the Height of which is fevcral f 
Timesgrcatcr than their Breadth and Length. Three! 
of the Sides of every fuch Furnace are fo manful 
thick Walls ; but the fourth, which is in Front, is- 1 
thut up clofe with Plates, cut out of a kind of Stooffl 
cafy 10 be cltfr, that will bear a lirong Fire, and ' 
hardly above one Inch and a half thick. There is 
another Plate nnade of the fame Stone, applied within 
to the inferior Border ol the lowermcft of thefe Plates, 
and placed in fuch Manner, that rifing up obliquely 
and inwardly from the faid Border, it makes a Chan- 
nel declining towards either Side of the Furnace, 
ending in a Hole left in that Part of the Furnace, and 
dtfigned tocarty thence into this Hole, whatever falls 
into its Cavity. If then the Ores C§ 409.^ melt in a 
great Fire, excited with Bellows, placed betow ihc 
bat^k-part of the Furnaces; at the fame Time the 
ZiT'k, which is altogether voUtile, applies itfcIfDrop 
by Drop to the jull defcribed thjn, iotemoft, and al- 
ways lels hot Wall ot the Furnace, and very much 
likewife to ihf Joints of the ftony Plates of which it is 
madci bccaufe thcfc Joints from Chinks and Furrows 
that are inequai. In this Cafe, if the faid torert^oft Wall 
ot the Furnace is flruck lightly many times over, 
during the Fufion, the Zink flowing down Drop by 
Drop, fjlh into the hollow Channel juft defcribed, 
and is, by its Declivity, determined to run towards 
the fmali Ho|e which is at die End of this Channel, 
and thence to fall and gather into a fniall Vcffcl put 
under it. Ncvertlielels, a very great Part of the 
Zink is burnt and diflipated during this Operation -, 
which is alfo evidenced a Priori, by the eafy Com- 
bulfibility of Zink in a much miKier Fire j atvd 
chiefly by the beautiful green Colour of the Flame, 
that rulhcs out of the Furnaces at that Time, and by 

the 
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thick Smoak that comes out along wit t 
For you always fee, and with no fmall Pleafur; 
2 Flame of this Kind, tlj.'ec;alty towaftl^ tie 
of the Operation. Therefore, out of the vjll 
itity of Orej, which is at frveral Times pur in'f* 
cnc of the Furnaces, within the Space of i8 
and which is more ihan fixty hundred 
Weight, not reckoning the additional Ingredients, 
you will hardly obtain three, four, or at molt five 
Pounds of Zink. 

Ctrell. It is then plain from what was faid (§ 408 
ind 411.) how difHciilt it is, to pafs any cenan 
Judgment upon the Ore of Zink, as it proceeds 
(lom fo great a Confufion of Ores and Minerals, and 
in fo fingular a Manner, 

412. However, there are bcfides the Matnxs of 
Zink hitherto mentioned, that arc founJ at Gojlar, 
fomc others which may be called Zink Ores. To 
this Clafs belongs efpecialtv tlie 7,apis Calaviinaris, 
Or Calamine, in German (ffifalinCB and ».\(o nativi Cad- 
ma todtUinguifhit from that wnich is called (§ Sg.) 
Fitntdce-cadmia . This k of a Figure altogether tr- 
r^Iar, fomttinies fpongy, and now and then fylid. 
k B yellow. Gold Colour, red, fometimcs grey, or 
eicn of 1 Colour which is a Mixture ot all the fore- 
going : As for the reft, it is not very heavy, nor 
hard : when roughly broken in Pieces, and thrown 
into a violent Fire, it immediatdy renders the Flame 
of the Colour mentioned (^ 1 4), and exhales a white, 
thick, ct>pious Smoak, which however his not the 
^iDcltof Sulphur or <)f Arlenick, but a Iwctter Smell 
*" iliw to it, and vaftly allringcnt, and which con- 
fate* into very light Flowers, which are at firft 
tiluifh, and then of agreyifh White, Only take care 
not (o make this Experuncnt with fuch Bits of the 
Lafii CalamiKoris, as are accompanied with the ycl- 
k)W fujphurcous Fyritcs (^ 316), or with the whiic 
Arfcoicalonc(§323), oralfo with Lead-Ore (§ (ji): 
fiw ihey now and then happen to be aflbciaicd wiih 
dus ktod ot StOiie. Bcfuici, tlie volatile Part \ui\ 
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defcribed, there is a great Deal of Iron in the CaU 
mine, and nnoreover no inconfiderable Quantity o 
Unmetallick Earth. 

413. You can never, by the only Force oi Firt 
or by the help of the common reducing Fluxes, pK 
duceany Zinkoutof this Scone (§412). Howeve^ 
the Agreeablenefs of the Flowers of the faid Stom 
(§412.) with thofe of Zink; the changing of the ra 
Colour of Copper into the yellow Gold Colour, whic' 
Alteration is effei5led both by the Calamine, and h 
Zinkt (§88)-, and finally, the Produaion of Ziti 
itfelf out of the Lapis Calamtnaris, to be obtained t 
Cevera] manual Operations, require that we fliouk 
clafsit among Zink Ores : of this more pariicuiarlyj 
when we come to the Operations. 

4 1 4. Some Authors have given us fevcral Obferva- 
lions, concerning the Ores that are proper to Zinkj 
and out of which it may be melted, as other Metal 
are out of their Ores. But though I would not inva- 
lidate their Auihorityi there arc however many Rtt 
fens, why I cannot believe, that the Ores to whid 
they afcribe the I^ame of Ziiil<, are fuch in rcaliq^ 
For, I. Zink isconlourded wiih Bifmuthby feva 
Authors: fo that both thefc N.imes arc looked upoi 
as fynony moiis i while there is neverthclefs a very great 
Difference between thefc two Bodies, as it clearly 
appears from the Charaftcriiticks of each, exhibited , 
{\ 14, 15), and which are ealily dil'cerned by th^J 
Senfcs; not to mention greater Differences, bccweeM 
ihem, which are manifcflcd by Chemical Operatioai 
It will be enough, for Irftance, to mention one fingj 
Author, even G. L, d( Lchneyfs, a Man indeed of i 
little Rank among Me[a]luTgifls, and who nevei 
tiitlefs, fpcakirg of the Manner in which the Zir^ 
of Cofiar is got out of its Ore, fays j Hoc Zin^ 

"t Out of Zink and Copper may be made »i fine a beaut. 

yellow Mcial, teletnbling Gold to (he Eve, as ihe famou) Bitl^] 
meul fo long in vogoe, or a mote modem Metal at prefcnt, 
gmt Ufefor Cane headi, Buckles, and orhet To^s. 
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'ivi'de eh ulchemijlis dtjidtralur. See' 
n TScrcftoftcb. p. 8 ^ h, 2. Authors 
iicly ncglci^tcd tlie Dcfcription of the 
ak of; or, if ihcy have laid a few 
Words aliout its Charaiterifticks, the very fame Pro- 
Dcnics belong likewife exaftly to Bifmuth. Eefidcs, 
^■ttinuth-Orcsare rather found in many of ihofe Places, 
^^■nch Authors fay contain Zink in Plenty, than 
^Htok-Ores: for Indance, in England, the Zinlc of 
^Trhtch Country is very much talked of-, though at 
ihc fame Time it fecms hardly to cxift at all there : 
what conBrms me more in this Opinion, is a clear 
Pafiiigc mH'thJleT's Metallegraphia,p. ^■^()\ where- 
in ihis Author owns, that he has 10 no Purpofe 
kx)ked out every where for Zink-Ores, cfpecially in 
Esglatsd '. 

415. The Duub bring ro Earspe in their E^Ji 
JrAia Ships, a great Quantity of Zink, which is a 
little more blue than the German Zink, and in every 
Retpect more tenacious f. But we know nothing 
certain, either of the Country where the Ore that con- 

Iirt this Zirk is digped o\li, or, and much lefs of 
cMannrr in which Zink is obtained out of it : For 
^r fay no European is granted the Liberty of cnter- 
[ into Lhofe Countries. 



<y ViTRiot, and vitrhlick Minerals. 



416. When a Metal or a Semi-Metal is ditTolved 
r the acid Salt of Sulphur, in fuch Marjncr that 
wh may appear under the Form of Salt, when 

joined together ; focli a Concrete is ftriiflly called 

yttrisi. 



• TbcTc ire hi* Word). / iae-o) il, viiat aft ii maili tf ihh 
Bftbir, iat Btiy thai ih Pr«^ri /j mix it •uiiti Caff it, attd'tUrtif 

mitliiir Ctrnfl erStUtr: for fram ihcm 'wt huvi U, and that m 

•r Rmhi. Tht On of it I bat-r lal /•ii. ttr ai jtl cmU jin- 
md t Jhsuli bt "Hry ilad ti biur thai eiy af ii emili ht abtamtJ, 

I ll is lu»wu lu Esiluid by ihc Name of Talimag. 
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417. We have hitherto found but two Metals in 
the mincra) Kingdom, that are naturally diflblvcd by 
this Acid of Sulphur, viz. Iron and Copper, There- 
tore, they reckon only two native Vitriols, viz. that 
of Iron, and that of Copptr. The former, which is 
green, fenii-diaphanous, confifling of rhomboidal 
Cryflals, and of a fweet, aftringent, ftyptick Tafte, 
melts firft in the Fire, and cafts out an aqueous Va- 
pour, and then dries up, and turns into a grey Pow- 
der, which, by increafing the Fire, at laft becoines' 
of a rcddilh Colour-, while at the fame Time an acid- 
fuffocating (§ 22.) Vipour is expelled out of it. Buf 
the Vitriol ot Copper, when artfully feparaicd froti* 
ihe foregoing, and rendered pure, is blue, lefs tranfi- 
parent and aqueous, more ponderoas not melting lb* 
cafily in the Fire, of a very unplejfant, caufticb 
Tafte 1 and oifierwife not very different from lh( 
other. Both ihefc Vitriols, difiblved in Water, iti> 
part 10 it their own Colours, 

418, Thefc two Vitriols moft commonly are founl 
ioined together ; juft as the two Merats out of whid 
ihey are cxtradtd, when ihe faid Metals have bca 
diflblvcd by the Acid of Sulphur, arc hardly eve 
found folirary, but arc moft commonly mixi wii 
each other in many different Proportions. In th 
mean Time, the Vitriol of Iron is very predominai 
in thefc concrete Bodies. It is an eafy Matter to fin 
uut, whether there is any Copper in any Vitriol, 
you put a well polifhcd Plate of Iron into the Solutioi 
of Vitriol; fur then there is always fomc Copper 
diiven out, wiiich applies itlelf immediately to the 
Surfaceof the Plate, under the Form of a very fine red 
Powder. But, whether, or in wliat fubierrancot 
Places, the Vitiiol of Copper may be found as pui 
as the blue Vitriol we boy, 1 indeed know not. Tl: 
Vitriol fcems rather to be artificial, which is ft 
under the Name of Rcwan Fiiriel, CyPrian yitrh 

4ig. Na'.ive Vitriol is inh«ic(H and difr<Jved in 

lUfiny WjKTS: for Water muft always concur, to 

,. caufi; 
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Btt Acid of Sulphur, to alTume the Form 
1 together with the Metal ; bccaufc no Salt can 
its lalinc Virtue, urilefs it be diflbived by Fire, 
*■ by Water. Befides, the crylbllinc Form and 
irTanfparcncy of Vitriols, can never be procured with- 
: the Intervention of Water. But the vitriolick 
sconOitute many Water?, called on this Account 
tiicinal Waters, as are the Pyrmont Waters, and 
rcral others. Whcrtfnrc, you may alfo ex lempore 
1 out, whether fuch Waters contain Vitriol, by 
pouring fomc Water upon a boiled roug^i Vegetable, 
tor Inftancc upon Tea, Galls, ihe Herb Tormetitit, 
Snake-wi-ed, 6?f. for this Mixture turns immediately 
into a black opaque Ink, if there is any Vitriol of 
Iron mixt with it. But whether the Water contains 
Vitriol of Copper, will appear, if after having put 
pieces of Iron into it, they are fuccelfively confumed, 
and the Copper on the contrary precipitated, which 
ii of courfe. Nay, if there is a great Quantity of 
Vitriol of Copper inherent in the Waters, the Cop- 
per, on this Account, being abundantly expelled by 
die faid Pieces of Iron, at laft grows folid, and ap- 
pears rough and bliftcred on the Ouifide, and fcems 
(0 confifl wiihin of a great Number of parallel 
Filaments, and to be more eafy to break in the Di- 
Rdion of the faid Filaments, being othcrwife of a 
doiflil Nature. In this Cafe, fuch precipitated Cop- 
per is called by the Germans CBcmcilMKapfEC} and 
ihcWaicrswhicharc impregnated wirh an Abundance 
of Vitriol of Copper, arc called CocmctlMUIaircr. 
Tills occafions the Ci.ftom among the Germans, of 
calling all viiriolick Waters by the Name of l^upfet' 
Otfers; though they contain a very great Quan- 
tity of Iron, and very little Copper. 

*20. Pure Vitriol is alfo found here and there 
in the Mines, in a folid various Form. It is fome- 
Umcs congraled like Water frozen, and is then called 
i'jlrichim Sia'aifuum [5357), which is ot a green 
Colour, mixt more or Icfs with blue, indicating 
the Picfcnjc of Copper. It b cumpaft, and is. 
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neither within nor without, of the Figure it affutncj 
when cryftalizcd according to Art. They havcac*^ 
Gojlar native wliite Vitriol of this Kind, whith being. 
diObtved in Water, and infpifldted again, prc'ervcs 
its white Colour, and is found no where clfc^ as I can- 
remember. It contains Copper and Iron, and Ibnic- , 
tiling befides, thai is not mctalUcki the Nature o^' 
which is not yet thoroughly known. So that no, 
body, that I know, has been hidierto able to imitate-i 
it (o well, as that the artificial one might not be dif-, 
tingui[heJ from the natural . There are befides fcvc-. 
ral Gcroiinarions, and vitrioHck Efflorefccncies with- 
in the Mines*, and even in the Surface itfelf of the. 
Earth, they are fomecimesof a denfe Nature, feme-, 
rimes woolly; they may be found white, green,f 
and bluifh; an infinite Number of necdiefs Names 
has been given them, which can have no other Deri-j 
vation, but the infinite Variety both of Figures an(^ 
Colours, rcfuking from a fortuitous Mixtuie of hc^ 
tcrogencous Matters, and of courle dcfcrvc 10 bff 
overlooked. 

42 I. The tnk-Stoncs, Lapides airstnentarii, calle^ 
in German 0fcanient'^tcin, are mineral Concretes, 
in which the Vuuol already perfeift (§417.) licshid:^ 
den, but confounded fometimes with many other 
Earths and Minerals, Whence it again eafily ap-^ 
pears, that the DIverfity of thcfe Stones is inhntiCy 
with regard to their Weight, Hardnefs, Colour, 
tff. and cannot be determined with Certainly, ll 
likewile fuilows iicnce, that the various Names, c«i 
ken from thcfe accidental Differences, arealtogethri 
ufclefs, becaule all the Vitriols extrafled out of any 
One of thefe Bodies, and purified, are entirety the famft 
as that already (§ 417. J mentioned. There are fou? 
Species of thefc Stones chiefly reckoned, with regard 
to the Diffeiencc of Colours: wz. the black, the gicy, 
the yellow, and the red Ink-Stone. Atnong thcfe, tin 
yellow is very rirmarkable, by its moll beautiiul bul 
very decaying Colour, by its fuft Confiftcnce, am 
by the Quaoiity of Vitriol it contains. But the oiher^ 
cannoc 
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t always be dillinguilhed fo eafilyj nay, 
commonly enough Kfcmble the Ores of other Mccalsj 
and indeed fomctimcs carry Panicles of feveral Ores, 
thai have grown togethir wich chem. Nevcrthelcfs, 
as they contain Vlitio! already perfeft, the vitrioKck 
Taftc is an infallible CharaiSeriftick of them all-, fo 
lh« they immediately nianifcft themfelves (§ 417,) 
to the very firft Taller that brings thetn to bis 
Lips. 

422. We muft aifo here fpcat of the fulphureous 
Pyrites of Iron and Copper (§ 316, 347, 369). 
They certainly have in them all the Principles, that 
may give Birth to Vitriol {§ 417J, viz. Copper, 
Iron, and the Acid of Sulphur. For fome of the 
Pyrites of Iron, being expofcd in the Air, fplit of 
ihcir own Accord, and turn in part into Vitriol. Of 
this kind are thepure, merely fulphureous ($31 6.) Py- 
rites of Iron: ButthePyritesofCopper.evcnofarfcni- 
cal(^j6^, 323.) Copper, do hardly fo. Theothers 
tnuft be previoufly roafled, and expofed in the Air 
for fome Weeks or Months, to produce Vitriol. Of 
this Kind are the Pyrites of Iron and Copper, and 
ihofc which have fomcthing arfcnical in them, toge- 
ther with Sulphur, as is obferved by the illuftrious 
HnuktL Nevcrthclefs, you muft make a great many 
Experiments as to this i for there are fome Pyrites of 
Iron, which being expofcd to the Air, will not turn 
into Vitriol of their own Accord j although they do 
noi contain more Copper or Arfenick, than fome 
others, which turn into Vitriol in a few Days. 

423. Thcreatealf<)manyCalamine-Stones(§4i?.), 
whjchwjll produce Vitriol, after a previous Reading} 
though they are not of ilie Pyrites kind, and though 
you cannot demonftrate by the Succefs of any Expe- 
riments, that ihey contain as much Acid, as is necef- 
^y for the Generation of the Vitriol that is got cut 
of them. 

Scholion. He that is willing to enqidrcinle the mean- 
iwg ef tbtfs obfiun H'ords, Sory, Mify, Chalcitis, Mc- 
Icnicrix, &c. 1o know tbe Tbinzi ihtyfiinifitd amMg 
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the Ancients, villi perhaps here find the Place to which 
they belong. 

0/ Allom, and the Minerals cut of which it is 
extraited. 

424. Allom (O) is a Salt of a white or a light 
reddifh Colour, and of a fweet rtyptick Tjfte. Wlien 
diffolved in Water, and duly inrjiiiVated and grown 
cold, it forms fcmi-tranfparent odoedtal Cryftais, 
which firft melt, boil, and foam in the Fire, and 
emit Phlegm in great Plenty, and thea turn into a 
light, fpungy, and very white Mafs : But the Fire 
being incrcaled, they at lall give the fame acid Spiiit 
as Vitriol (§ 417}, or burning Sulphur (§ 312.) do, 
ihcrt: remaining a light kind of white Earth, nearly 
of the Nature of (§ 31, z.) Marl. 

425. Allom C§ 424.) is produced, either out of a 
black, (liining, bituminous Mineral, cafy to be cleft 
hence of the Nature of ('§ 3 19} Sea-Coals, very uni' 
form, but light, fometimis fibrous, and rcfcnibling 
Woodi or out of a foft bituminous Lump. Thelc 
Lumps are inflammable, and, when gathered into 
Heaps, they of thcnilclvcs grow hot, and take Firr, 
fending forth mean while a ioetid, bituminous, itrong 
Odour, and leaving after [hey are burnt a kind of 
fpongy Earth, that has a lilclt: Tafte. But when thcjr 
(Jo not take Fire, but only grow warm, and clejvc \ 
then they become very fruitful of Allom: therefotc, 
you mult prevent their taking Fire, by pounng a 
linie Water upon (hem; bccaufc their happening to 
be infianied renders the Maffcs unfruitful. 

426. But the other Minerals out of which Allom 
i^ produced, are not bituminous, nor of Courfc in- 
iUmmable. To this Clafs belong fome Concrete*, 
rcfembling common Clay, that cleave eafily as like- 
y/ifc the Calamine mentioned (§412). However the 
latter, as well as the foregrjing (^ 425-) biiuminous 
^Species, requires to be gently roaflcd previouQy in an 
open Fire, 10 produce Allom. 
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njl?. It often happens, that, while the Pyrites^ 
Epreparing for ilic Generanon of Viwiol (§ 422.J a 
r confiderablc Quantity of Allom comes along toge- 
ther with the Vitriol i which may commonly be ob- 
fcrvetl in Ink-Stones ("§ 4: ! ) ; as thefc often dtpofite 
Vitriol and Allom together, by pouri;ig Water upon 
' them -, which however is not common to them all. 
I 42S. New, pure, aluminous Minerals, which are 
f-not of the Pyrite kind, when chemically examined, 
yield but very little of the Acid of Allum, or none 
at ail, or at Icaft not a Quanrity anfwering to that of 
the Allooi gotten out oi ihem, after they ha^c been 
a while expofed to the Air. Nor can one fee the 
Earth contained in thefe Minerals, which remains 
aftcrthe burning (^424.) of the Allom. The crude Ca- 
lamine f^ 412, 42^) likcwile when it is pure, noc 
tnixi with any Pyrites, nor accompanied with any 
ftccl-grained Lead-Ore,appears to contain thefc Prin- 
C'plvi in a much lefs Quaniiiy. Nor indeed is there 
any mttaUick or unmctallick Earth in this Stone, 
like the Caput Mortuum of (§ 424,; Allom. But if 
wemuft believe that it comains Acid in reality; it is 
hirdly conceivable, how it can lie fo much concealed 
Uiertin. Now we leave it to the judgment and Ex- 
perience of every body, to dctcrmitie whether the 
Acid of Allom, carried by the Air, is thus depofited 
in the Matrix of the Allom, according to the Opi- 
nion of the illuftnous /•'. Hoffman % or it the new Ge- 
neration of the two Principles of Allom, that is of 
the tcncftriai and the faline Acids (§ 414. j is made by 
Means of the Air, or of the Fire, or ot boih toge- 
ther, as is thought by f-Ienckel" ; but, as it is hardly 
poITible to have an accurate Notion of this Matter, 
before we know the Operations, we (hall have Oc- 
ofion to treat of thefc I liings more at large, when 
we cume to our pra^ical Pait. 



• Olirerv. Phyfico-Chemic. L. 

* Pj-riwlogi*, p»g. 756. 
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Of COMMON Salt, aild the Meibodi hy which it is 
oblAttud. 

429. There are in fcveral Countries Mines eafilf 
come at, out of which the purell, native, common 
Salt (§ ao.) is gotten in a iblid Form : it is called 
Sal Gem, or Rock-Sall. This Salt is perfciSly pure, 
white, halftranl'parent, and different from the other 
common Salt, by its large, compaS, and apparently 
homogeneous Cryftals, which larger Cryitals pro- 
duced by Art, are a Colleftion of many fmaller Ones ; 
It is much more permanent in the common Air, nor 
does it contraft a Moifture lo iben as ihe vulgar 
Kind of Sail. But ihcfe fo very pure Pieces of Sal 
Gem are not found in fo great Plenty j bur, as ona 
may eafily guefs, they are now and then infcfted with 
other compound Minerals that mix with them. But, 
when thcfe foreign Bodies arc mixt with the Salt ia 
large Quantities, it is ficcd of them, by diffoiving ic 
in Water, letting it fettle, and then ftraitiing it; and 
finally, by evaporating the Brine {for that is the 
Name of the Solution of it in Water), the Salt is 
again reftored to its folid Form. But then it is no 
longer ftyled Sal Gem *. 

430. The whole Ocean, and the feveral mediter- 
ranean Seas, Cor larger Lakes) are full of common 
Salt : Neverihelefs, the Waters of them all are not 
equally faturated with it. Some, in one Pound of 
Water, will hjve above an Ounce of Salt diflblved i 
and fome others hardly half an Ounce, and even lefs. 
Above all, the Seas that lie under and about the tor- 
rid Zone, are more full of Salt, than the Icy Seas 
towards the North. The Salt, wrhich is fetched out 
of them, cither by the bare Evaporation in the Sun 

* Bui Sc3>Silc, or the common Salt ufcd in domcilidc Affain. 

and 
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dry Air •}-, or by being jnlpiiTatcd on V 

itchcn Fire, is called Marine or Sea-Salt \. 

_ ^ 431. Finally, rhcre are many Springs, the Water's 

""of which are impregnated with common Salt, out of 

which It is obtained in the manner mentioned (§430): 

They call it Sal fontium. 

432. Thefc three Species of commfHi Salt (§ 429 

431, J do not differ upon any other Account than 

1. That of ihe Place where they are found, and 
from which they have all their peculiar Names. 

2. Of their Puiiiy ; for the heterogeneous Bodies 
mixt with ihcm, fpoil the Colour and outward Look 
of the Salt. This is the Reafun why Ibme Brines 
drop their Salt eafily, and without any Addition, 
by bare Evaporation, and fome others with great 
Dificulty, ornotacall, unlefs you add clarifying Jn- 
^edicnts. Mean while, as fuch foreign Bodies are - 
notellential, but merely accidental to common Salt^ 
they noway conftitute a real Difference; for any com- 
mon Salt, provided it b: well purified, appears al- 
ways one and the fame U, alter many Examinations. 
You may read on theft Subiefts F. Hoffm. Ohf. Phf. 
Omit. Lib. II. Obf. XVI. G. J^ru. ds Re MmUua, 
Ub.XI. P.SneUiusdeSaUcomtfiufiitUvS others. 

433. S«li Ammoniac may be referred lo this Clafs, 
asbanga fcmi-volatilc Uind of common Salt. They 

1 1) c33itd la f.n%\'i(l\ SiTf-Salt, the fincA of which comes from 
tht Rocks 00 the CoaDt of SiiHy, and great Plenty of it is prepoied 
m die SaJt-Pondi oar !a R,thU, in Fmin. 

\ Greai Qoaatinu of which u nude in England by difTolving 
Koclc Skk in bca-Water. and evsporaiing the Water iiU it bean in 
Egg, which being iet to cool, the Salt (hoou in it in the Fotm wc 
ha»e a fot Ufe 1 ihe erylUIs being fitrt dried. The Biine which 
bpoorediiff, iiofavcrybjcccrTafte.nndiichefeforccallcdfiWrK: 
thit ■xun. boiled down, and fel to cryllalizc, gives a bitter taOcd 
Stiifo much in ule of luc for Purging, and is commonly fold undtr 
(ht N«mc of Ei-f'm Sail, from iti Kelusblance 10 the Sail prepared 
Out of ihofe medicinal V\'aicri. 

I BajSali ii the moA impure, having more earthy Particles in 
K. CoticetDing[heben Method of making bait or Sea- Water frcfli 
and wholdome to drinlc, fee thofc curious EKpcriaicnu ioa Book 
raiiiutcd fUjifiiai Exfitimtali, 4c. by Sirfkia HuUi, D. D. 
f.K. 8. i«i. 1735, in 8'. 

I fay* 
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fijt that this foSil Sale is found lutive about 
Volcano's, or Mountains that vomit Fire, as alfo ^ 
the fandy, dry, burning Places that are about and UO' 
der the torrid Zone; and that i: is likewife evapa 
rated from the Crevices of the Rocks in Perfia. Ba 
the vulgar Salt Ammoniac which is fold, is all atd 
ficial, and i& produced out of the Bodies, which ad 
lually, and in reality contain common Salt, or ill 
Acid, and the volatile alkaline Salt. Bccaufe thd 
arc two Principles, of which every Kmdof Salt Aril 
moniac confitts, and into which it may be refolvoj 
by Arr, therefore the Urine of Animals, efpeciaily 
ihofe that ul'e common Salt; the Soot of many inflam 
mable Bodies, He. yield this Salt. They fay thd 
the Salt which is brought us from Egypi, whic 
is the moft common, is prepared by Sublimation, a 
ihcr out of the Soot of burnt Dung • of Anitni 
alone, or out of this very Soot mixt again with co« 
mon Salt, and with the Urine of Animals. See ^4 
Parijitia, and Botrhaavt'i Linn. Chetn. T. W.Prac. ci 
That which is bought from the Eafi- Indits^ not) 
flat convex Loaves, but in conical Ones, like fuga 
Loaves, 4s rare, and the Manner in which it is mad 
unknown. It is enough for us to be certain, ih 
every true Salt Ammoniac may be relolvcd into tl 
two Prinapia before mentioned, and that likewi 
out of theie, Salt may be made in every Refpcd pi 
lectly hke native or artificial Salt, ..^ 

Of BoRAcE» end its Online. ^ 

434. We have already {§ 131.) treated of Bona 
as of a Menftruum. It is othcrwife, though i 
ufually, called CbTyfocolla. that is, Geld-Seddtr : tl 
at the fame Time, this Name is much propcrer to 
than to thf green Oker(§ 366.) of Copper; whic 
though called by the fame Name, yet is altogctfa 

* Efpeciatly thcDuDgofPidgcoD!, and the Urioe of Camel 
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from Borax, and on this Account ought not 
any Means to be confbundcrf with it. But the 
_lJgar Borax we buy, which they call (refined) 
when purified, appears to be in every Relpc(!:~t adul- 
tn^tcd. That which is crude and called fat Borax, 
or Tinea], and is brought us from the Bail, elpeci- 
the £fly?- fftdifs, is certainly very different irom 
which is called refined Borax. But we know 
_ yet, what additional Ingiedients they make Ufc 
d hit the purifying, or rather the adultciating of it : 
for they look upon it as aSccret. Nor do the Puri- 
fyers of Borax willingly admit any Body into iheir 
X*boratories, which are chiefly at /-lajlerdam and 
mce. 

435- Wcobfervca Figure conflant enough in crude 
Borax Of Tinea) (i 434): It confifts of prifmatical, 
bexabdral, nitrous Cryttais, truncated on every Side, 
antl fufficiently thick -, ncvcrthelefs, not fo long or 
regular, as are the nitroa^, nor fo clofely joined, as 
is lecn in other Salts, but more fimplc and foUury, 
of abluifh Colour, pretty hard, ponderous, very dif- 
ficult ro be dilTolved in Water, of a fwcetilh Tafte 
U firrt, and theo having an alkaline after- Tarte; 
eafily melting in the tire, and not fo apt to rife into 
a Foim, a> ihat called refined Borax. 

4.36. We h;ive not hitherto heard any certain Ktr 
btiun, conccmiog the Manner in which Borax is 
(ininitifcly obtained* whether it i$ found native in 
;.!,: Ijrth, fuchas itwas dclcribed (§435)i or waftir 
c. out ol a certain Matrix, like Nitre, and thenj>y 
LrylUJlifition retlucod to the already -mentioned Fv- 
gun:: which indeed appears to be more probable 
tfaan the former. 

■ ■♦i'j 
0/ N I T R E, aKJ Hi Matrix and Gevamim, ,\i 

437. Nitre, or Satt-petre (§ zi), is always ingen- 

>ierc5 on the Surface of the Earth ; it is never goiic^i 

om of the Mines J for il you dig into ihe Eanh 

above cmc Foot deep* you hardly find any more MSr 

N trix 
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(fix- impregnated with Nitre: nor is it even Toun 
3t fo great a I5eptb, unlefs it has been by Wan 
wafliedoff I'lom its Matrix, and thus carried low 
dbwn towcthiT with the faid Waters: Which, r«_— 
vertheii-iV, happens in thi* only Cafe, when the Sd! 
■ander it is chopped, or of a Itony, [x>rous Naturil 
becaiire the Water itfclf can hardly penetrate abo¥ 
two Fool deep into a great many Earths. 

438. The chief Matrix of Nitre are calcarcot 
clayey, loomy Earths, and a kind of moift Eaf 
which has alt its Origine from vegetable and anirt 
Bottics, deftroyed by the VicifTitudes ot the Air. ' 
there join to them Afhes of burnt Vegetables, cljl 
cially of ihofc out of which a great Dial of fixt alk 
line Salt is fetched by Fire ; if the faid Alhes are li 
'quite deprived of their Salt by boiling : and if t 
fyx, oily, rottcning, or already rotten Parts of i 
feid animal and vegetable Bodies are added; rfi 
a perfect Generation of Nitre is performed in thcfi 
Matrix : for there is never any Nitre produced ' 
an Earth quite deftititte of al! PhlogiOon: yoa i 
only to take care, hcedlefly, not to miftake for ft 
■ire, the calcareous rtalaftrcal EfBorefccndes, that 
found agaiiiil Bridgcsand Walls. 

439. Nor is it very important, where the alrel 
mentioned {% 43S.) Matrix of Nitre be placed : 
(hire never was yet any Place found unfit for ■ 
'Getieraticin of Niire, provided the abovefaid Bod 
■f$ 438.} do concur to it. However, it is requil 
that the Place be quite in the open Air, and temi 
rate as to Moitture and Drynel's : for an exceffl 
Mumidity waHies off the Nitre already conceit 
and when a diluting M»ifture is altogether deficid 
the faline Matters hardly aft one upon another. ~' 
the itiean Time, itiscertain that Heat and Cold i 
here neither much ufctul nor noxious, unlefs both*^ 
■vtry cKccffive. However, the grtttcft HcatoH 
Bun bto be avoided. 1 : ' 
'■ 'Cm).V. It is plain, from wHat hji* (^ 4:37-1^451 
irfttody bcert faid, thai Nitire rfwy bc^ingiWartA* 
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mtries, and that fame Places are more proper|. 

"", for cre^ing Sa!tpe:re Works. Ii is like- 

II, that moft probably the Ait is either the 

prumental or the material Caufc, or peihaps both 

pchcr^ of ihc Generation ot Nitre, or at Icalt car- 

lic in its Bofom. For you intallibly hinder the 

Iteration of Nitre by obdruifting the PalTige of the 

. The Rcafon is likcwife plain, why the Eafl 

, North-Winds are fo beneficial to the Places 

N'iire grows, in thofe Regions, and in the 

s between them, cfpecially during the Spring 

; Autumn ■, while, on the contrary, the Weft 

uih- Winds are quite unprodufrivc of it. For 

ii been obfcived, tliac, in the Spring and Aucumn- 

, ihe E.)fl: and North- Winds are neither too 

k nor too dry, efpccialiy during the Night ; and 

, being too drying in Winter and Suranier-time, 

f parch every thing. But the South and Weftcrly 

ids, being ilormy, and bringing Rains along 

them, are there very hurtful ; however,' it is 

U worth our Inquiries, nor have we hitherto found 

by . Experiments fufficicntly accurate, whether 

: Winds arc detrimental to the nitrous Matter, 

dy by an excefTive Moillure. or (luppoJing this 

E prevented) are hurtiui to it upon iome other 

at. 

. Whoever would be pleafcd to make Expcri- 
511) thele Matten, and to do iteafily, and wicli 
c jipferatus, might procure himlcll a Nitre-houlc, 
Xpofing in a proper Place (§4390 the Matter in 
'i it is (^4_i8.) ingcttdcred. /in lixamplc will 
ihia Point. Chuli: any Place quite ofwn to the 
; Uowcvcr, a Field or a Garden will be belt. 
ntlieAre:i.i)f ii, which iiiuil be ei^hi V0i.1i long, 
s much broad and deep, build a iin:ill Hot of 
having its Top thatclicU wuh Straw,, and 
Mig, (o Ihclrer it from the tailing Rdins: Let 
^eigh^ of rt from tlic Grtund be iuch, ih-u a 
I (hndlng upright tr^^y w.jlk under the Koof. 
7ta Door be made, thrdugh which the ArtiSccr majr 
N I ^\ 
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get into the ixid Hut, and that may bu opened 'sM 
Ihut. Btfidis, leave Iwre and there in the Wa/' 
fmall Windows with Ibialt Shutters to ttieaii 
you may at Pleafure admit oc keep off the Ajr i 
it. Againft the right, Ictt, and hinder- Waits of tj 
Hue within, contiive Iquire Partitions two ta 
long, aB much broad, and one Foot deep, divtdej 
With woodon-Boards one Inch and a hiilf thick. FiH 
them with m»ny different Compofuions of the Tbiqp I 
menriojied {"§438). By this Means, you wiUbeaUc 
CO make (cveral Kxperinu-nis upon this Matter. H 
you malie a Pafte with Mortar *, Aihcs, or mo^ g 
Earth, pouring Urine upon it, and fill one of youM 
partitions therewith; U bcHdcs, you water iL a fitn 
eond Time with Urine, when dry, and beat ii weil 
with a Slick, after every iiich Watering; you will 
find, in a fhorc Time, that Nitre has foon been ingco- 
dered in thcfe filthy Matteta: For, unleis a vcty fe* 
vere cold Sealbn happens, a Pound of foch a MaU 
will, in a Month or two, conrain about two OundH 
of Nitre. Now the Method of finding out whcihBrl 
there is any Nitre in a Matrix, and what Quintity 
of it lies hidden therein, (hall be fhewn in the (eooai 
Volume of this Woik, when we come to the C^jcf*- 
lions -f. yd 

441. Befides, the Ores and compound Mineru* 
hitherto [^ 305—440.} defcribcd, there arc IbiniJ 
whofe Nature and Principles are not yet fufficicntt 
known I fo that they cannot have any certain and c 
termined Clafs afligned ihtm. Ncverlheleis, 
beyond all doubt, that they no way belong to I 
ClaOes of fuch as yiclii ptrcious Metals. For f 
rallurgifts and Afljycrs, in all the Trials chcy mat 
about Minerals unknown to ihem, h.ive ainiQit n 
other View, but that uf dnding out, whether Goldj 
Silver, Copper, £?'<:. may he extrat^td out of ihci 

• Or the RubbiHi of old Sione-builA'ngi, cfpea»i]y wbctc d 
Cement t>atl) been Stone-Mon;ir. 

t Salt-pcin; i* biouglsi to ui in the gteatell Plenty from the 
InJirt. but we are nut ccHain whcLhi^r it Ta^y not tw I'ouoid Mtil^ 
in (hefc CouD[tiu. 
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■feh SencHt: and when rlie MegaiiveisiheCafe, they 
Boft commonly forbear from any further Inquiry. Fot 
■fs Rcafon, there has been hardly any Mineral hither- 
Ififoimd, th« went not through a ftridl Tiial rn the 
p)C View. There are even a great many compound 
pneralt, among fuch as have been afcribed to cerrain 
bfles, which arc known only in part, and not at all 
lltroughly. Of this Kind arc, for Inftance, the 
femitites or Blood-ftone (§349). The tilamentous 
[fiattd Iron-Ore (§ 353). The Ihining, fcaly, 
iriated Iron-Ore (§ 352). The native Manganefe 
J35 1 ) &c. the Principles of which are not known, 
Icepi that Part of them only, that turns into Iron, 
Ibrthls Reafon, the Iron, wliichmoft commonly con- 
fimws the major Part of the Pyrites, has long been 
tSecret to the Ancients, who only regarded the Cop- 
er envdoppcd in it : whence, the many Names gi- 
pi m many Pyrites are ahnoft all derived from 
tapper i till at lall fome of the Moderns, efpecially 
R ingenioiis Mr. Henckel, gave iis a com pleat Analyfis 
Rbem in his Book cited (§ ^^g) above. 
t44a. Among the Minerals not yet examined 
I44O, that which chiefly dcfcrvesour Confuierati- 
It-is, the Molybdeena^ or oiht-rvvilc called CerttJJ'a fii- 
^ Plumbum marinmn, in Knglifh fVad or Black- 
hte^ in Gei-man C2Jaffer^lMe? : it muft not be con- 
bndcd with the GaJxna, or Steel-grained Lead-Ore 
Itjyj), which, though commonly called by the fame 
Knc, yet is altogether dilFc-tenl from it '. Th« 
fcck-Lcad is a Mineral ot a i.cad Colour, confilling 
Ifmall Ihining Scales, foft, fo as to be cafijy fcra[Kd 
fc a Knife. It is much heavier than the glimmirr- 
pnes (§5t' N° 7)) of which it hasalmoft the whole 
ptture; ic feds much like Soap, and its nibbing 

^ tataet\y, iheilmoft only Mine for Elacfe-Leaii was in !iar- 
^i^, tvoit Kifwck \a Cumbirla»d i hat & very large rich Mine 
Plirufincc fgondout it Taminf^uii m AVu'- fi'ffg/'*'""' by ihe 
|HU) GoMmor U'mihttp, at his fitfl feUring ibat Coomry . The 
bdijd Mm^Uailhii Day part of the Eftalc of tiHGrnndran and 
^ Jthm tnwthrtf, Efq: it i% found by (he Carious to contain a 
lpitI>ealofSilvcr. 
f N 3 againft 
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Worlonm rub 'heir FrcBes, and otter Tocfa,' vidt 
Bbcfc-Ixad tnftcad of Soip -, partly to fxiLxzxc Mo- 
doo, and prdv to cover and keep oS'Raft', bj laA 
pLaypfit (binitig Black Colour. It nf:ke«i!ccaiii- 
OMMily afec for Writing Pcndls. It hanily fugcnaif 
AlteiMion m the ftfimgeft open Fire*; except l&tt, 
Ifdl^ diirs drvioed into rcry ftnall Pnticks, it la&s 
in Colour entirrly, and becomct of a Cocfitleiice 
^mefrhff Totter. We (hail, when there uOcczSoo, 
in our fecond Part, at large mftingti thts Miocnl, 
and all tke PdiiictiLirs thereto belonging;. 
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Of ^cmiyiKalOf^atms:"l V*'^-^ 

443* np HOSE Aaions which change the O^^ 

J, ol the An, according to the Rules it ^- 

fcribes, and by Means of the InftrutncDts it em^oys^ 

are called by Chemifts ppfTjft'ffw. " 

444. All the Changes juft ('§443-) mentioned utj 
effe^ed by Solution and Conjupftion-, fo that what- ' 
ever the Chemift does may,.ingeneral, be callly re- 
ferred to ihefe two Claflcs, nor can a third Species .0^ 
Mutation be imagined, nocwitiifianding all fome can 
iay. 

445. As the Art of AfTaying con^fts in a vellr 
made Separation of Minerals, efpecially of Metals, 
and in a Divifiop from each other (§ j.) of the five; 
ral conftiioenc Parts of them, that theQ^apdty aitd 
Quality of each in particular may be. kiiown; it is 
pSain, that thofe Operations, which bcking to Hie 

* Black-Lead is of great Ufe for makiDg Crucibles whiclibe^ 
the lliotigdt Fire i the Powder of it mixt with WinxMbr-Loui 
irake»&goud Lute for coating VefleU aver wixhi and it ii of gfcat 
L fe among the Qrili-t'uandw, wbo rub over the loMci of thar 
Moulds nith it. 

gener^ 
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--..,.,.,. ^ . ^'Solution (^444) appertain flriaiy". 
afm primarily lu this Plaice ^ and that the other-v 
wiiich are performed by the All'ayer, ate only fecon?; 
^^/t^ (IT auxiliary OpcNtions. 

^HEL^. As therefore Conjundions are to be confidered 
^Hu45.) here as only Iccondary ; one may eafily ap- 
^flHKtid, that the docimallical Operations cannot be 
oividcd in general into Solutions and Conjuniftions, 
u chemical Operations are. Nay, any Operation 
performed by a Chemift or an Afiayer, comraonly 
ha$ die EQcift of both the Solution and the Conjun- 
ftionj fo that noSoliKion can ever be performed with- 
out a new Conjunfiion, nor any Conjunction without 
a Soktion, For Inftance, while heterogeneous Bo- 
dies arc Icparated from Gold and Silver by Scorifica- 
^^ioa, do not the Particles ot Gold and Silver melt 
^^Rcthcr into a greater Bulk i Likewifc, do not the 
^Kkdies feparaced, either of their own Accord, or 
^Hlh an Addition of fome fcorifying Body, melt to- 
^^■ber into Glafs, and thus j^jin again in another 
^^Knner? It will then be very wifely donf, always lo 
^^■klteattvc to etdicr of thefe Effects in any Operation 
^^Hatfoever, and to derive the Dilferenccs and Deno 
^^■pations of the Operations I'lom ilie principal of the 
^^BEfTc^, and from iheDiverHty of the Apparatus 
^^Kfhc Inlliuments (Chap. II. and III.;, by which the 
^^Bangcs to be cHet^cd are made in the Objeds 
^^Diap. J. and IV.) of the Art. 
^^K4,47. But there h hardly any chemical Operation, 
^^ncn is not fometiines necclTiiry to be performed in 
^^B An of Ailaying. There arc many, on the con- 
^^Ky, which are peculiar co Afliiying alone. There- 
^^Bt, we Oiall hire gii'c a general View of thufe 
^^■hcK belong properly to it, vr of ihofc which, iho* 
^^Kcni frt)m Cht-miftiy at large, are neverthelcfs very 
^^Bqueniry ufed by AfT^yersi and Ihjll then add Ihurc 
^^HElcHptions of each of ihcm in panicuhr, derived 
^^Bto tbcir primary Difierences, ih^-ir FfTeifts, and the 
^^Bcdiods uted in performing them ; that any Novice 
^^■ihta Art m;iy thus be euHIy led to the I'lai^ice, 
^^B. N 4 when 
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when we fliall attempt to propofe, in a more tttaft" 
and clear Manner, fpecial Obfervations upon evay 
individual Opcrauon. 

448. Every primary docimaftical Operation may, 
on Account of its EfFeft, be called Solut:on (^ 444) 1 
fifice, in every Operation, ibe Alenjhua, among 
which 1 think the Air and Fiie have a light to be 
clafled, efFeCl a [rue Solution, by interpofing them- 
fcivcs between the Particles oi the Objefts to be 
changed. 
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449. When the Cohefion of a folid Body 15 To d 
imnifhed by the Strength of the Fire, as that it msj| 
become fluid; then it is faid to be in Fufion, or mel^ 
td\ and the Adion iffelf, whereby this Efftd is pro* 
iluccd, is called Ftifion or Melting, which is the moT^ 
frtquenl among the Operations, that are proper todl 
Art uf Aflaying. 

450. All the fixt Bodies hitherto known in the 
Mature of ihings may be brought into (§449.) Fu- 
tion ; with this Dift'erence however, that loinc meltrf 
thcmfirlvcs in the Eire, ant) fome not, iinlcfs you add 
toihem BdinblvingUody, ihatisaFlux (§ i ^9— 166.) 
There aic slio many among the voiaiiJc Bodies, th? 
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put in Fufion; but tbeti (hey evapontie 
iJic faise Time. 

45'- Whtn a Body melted (§ 4.49.) and grown 
cold bccotr.M brittle, fixt, not diffoliibie by Water, 
ar.tl melts again whcri expolcd to ihc Firei ihcn itis 
called GU/s; and the Operation which changes it in 
this Manner, 15 called Vitrification. 

452, Tliis Vicfification (§4,^1,) is madeufeofby 

1 M«allurgifts, to the End, that any Metal impri- 

1 Ibacd in a iolid Body may, on account of iis Weight, 

ficfcoid and ftparaie itfelf therefrom : and when the 

I Metal itJ'clf aflumes the Appearance of Glafs, this 

Operation is technically called Scorificatton, in Ger- 

inan Qerfctlac&ong ; and the Glaf^ thus produced is 

'"called Stersa, in Gcrnun ^^bc> in Englifli 

Drop. 

4.53. Ail 6xcd Bodies experience the fame (§452.) 
Alteration, not totally excepting even Gold and Sil- 
ver. There are alfo among the volatile Bodies, fome 
ihat can be fiited, and wliich alTumc the Form of 
Clafs agiiin, by adding fixing Bodies to them. 

Schttlion. Thiy alfo call Scoria that faline Mafi^ 

ich h pndmed by melting Mttals and Ora, tegelbtr 

M^ekh faUnt ($ 139 — 166) and reducing Fluxes: Nor 

Mgbt, bovsevtr^ the t'/ord Scoria tn he then underjleed of 

mStbis MafSt tut only of the vitrified Panicles which 

•^bMtre hetxdten the ftnall Ma^s of the Salts, and which 

y be.fepst&tidfrom thtm ty a Dtjjblulio/t ia IVater^ 

d iy tittretioK. 

454, It ii oUeniimcs proper, to make the Scorifi- 
tuoo (§ 35J/, iiiaVeficI, that may abfotb the Scoria 
'df, and retain thi- mctallick I'arc; In thi^ Cafe, it 
called Coppclling. The Teits and Afli-Vcflels 
^'cnencioncd (,^ 16S, 184, 183,) aie defigncd for this 
• Operation. 
I^ 455. It is then fclf-cvident, that a great Atienua- 
I ^<ioa of the Scoriii is requifite, that it may be able lu 
|l -patsthrough the Vtffcl. Nor is iliereany fittfr Body 
P't-TOt tiiii Purpofi: than Lead, which, by itsfclt under- 
going a like Attenuation in the Fire, for this Uea- 

fon 
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fon difpofes to the fame Attenuation the other Eodle^ 

to be reduced into fo luhfi!e a Scoria- 

456. There are Eartiis, wliitli turn into Metal, 
by being intimately joined with an inflammable Prin- 
ciple : As Metals deftroyed, and changed into Scoria 
or Afhcs, are, by their Union with the fame Matter, 
again reftored to tlieir metallick Form. This Ope- 
ration is called RtduSlion. ^ 

457. All Metals and Semi.Metals may be reducwtj 
byihis Method {% 456J, except Zinkj which, bcing^ 
burnt to Afiies, admits of no RcduAion. However,] 
the Mixture of Gold and Silver was never radically^ 
diffolved by any Experiment hiihcrto known 
wherefore, both thefe Metals ntxd no: be reduced bjr 
the Addition {% 456.) of Phlogiflon, 

CoToll. Therefore, we muft upon no Account refer 
10 this Clafs, that Rtdudtion by which the foreigii[ 
Bodies, which do but conceal the metallick Form,, 
are taken away. For Inftance, Sulphur, Arfcnick,, 
Salts, i£i. 

458. The Obfcrvations to be made concerning 
Amgjgamation, are already clearly hinted {% 65-^68 ), __ 
by what was faid, when we treated of Mercury con-.^ 
fidered as a Mcnjhuum. j 

459. When you are to join to a foliH Gxt Body, hfi 
Vapour, another that is volatile, the Vapours muft 
be confined, lell they fhoiild be cao cafily dilTipatcd^ 
in the Airj and the Body iifclf, which is to be penc-?_ 
traced, muft be fo placed, that the Vapours, verjr, 
much agitated by the Fire, may as it were continu- 
ally lick it ♦. 1 he Manner of producing them has' 
been already (§ 153.) explained, when we fpokc of 
the mcnftrual Acids, which are to be applied in ihi^ 
Manner to Bodies, elpecially to Metals. Thercforci, 
as thel'c Things are very ftriifliy joined to our Sub-; 
jedt, they mult of Courfc be repeated. But as they 
moft commonly, io this Operation, lay firftoneSBa- 
turn of the diffulving Menftruum, reduced iutoPow. 
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'^S^'V 'rioiffencd, and then another Strai 
of [tic Body to bedUTulvcd, upon tlic foregoing, atitf 
then again one Stratum of the Mcnftruum, ami fo' 
on; AUiiyert, en tins Account, havccallcrt thisOpera^ 
don Ccoicntation, from the Analogy it has with tht 
Works of MafuiiS, when they m.ike Walls. 

460. However, tlictc arc other volatile Bodies be- 

fidts acid Menftrua (§ 153O that arc joined in the 

_ ifone Manner (§ 459.) t" fix* Bodies. For Inftance, 

"F fuch a Union carmoc be made othcrwife, than bjr^ 

cleans of a firong and long-lailing fire, that may 

Sltnpatc the vohciie Parts, then, by ufing a Cenien- 

Stion, the VulatDe MenflrLium. to which you fome- 

Binc-'S add fomc fixing Body, h rendered capable of 

'wftaini'ig a mure violent Fire without evaporating, 

me Irce Aflion of the Air being (topped; and the 

Body hfclf, which is thus to be diflblved, being alfo 

nteniuiei), and more opened by the fame Action of 

|fac Fire, is extremely well difpofed to receive foon 

' c volatile Menflruum. Thus Aricnick and Sulphur 

; conveniently united wich Iron and Copper, and 

calily Corroded by a frtiall Quaniity of Acid, to 

bhich ihcy rcHft more obRinately at uther Times, 

Puic Iron, impregnated in this Manner with a gr^at 

Dxiaoiity of Phlogiflon, changes into Steel: for, the 

Sftion of the Air being flopped in this Operation, 

B are hardly any Bodies totally depiived of their 

i^ifton by the Violence of tlie Fire. Char-coals 

t fy icaft of any ; bccaufe, though they were e*cr 

J minutely pulverize^), they luHain for whole Days 

9gciher the moft vialcnt Fire, in a ^'cirel which is 

kit negligently covered, yet without bt-ingqiiite bump 

b A(hrs. But you will in viiin expect the FJfeil 

kOrcd, unlcfs you ufe an exait Kegimen of the Fire 

in thcle Opcratiotu. 

461. There arc fome Bodies fixt of thetTifcIvcs, 
which may be rendered volatile, by adding vohTilc 
Bodies 10 them j fo that they are, by dtfFcrcnt De- 
grees of Fire, rcfolved into dry Vajiours. If Vapours 
ihus produced colltiS together, when you oppofe ro 

the in 
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them the cold Surface of i folid Body, that f hey m^ 
apply themreives to it, they are called Subiima«S| 
and the Operauon itfclf Sublimation ; but they ar^ 
chiefly and efpecially called Sublimates, when rhe| 
form a folid Cruftj and when they remain only un 
der the Form of a fine Powder, ihty are callcc 
Flowers. The SubUmauon is performed cither ii 
clofe Veflels (which Method is fuffitriently explaina 
in ahnoft all tKe Writings of Chemifts) or in 
open Air, in which Cafe it is particularly called ei 
ther Geber or Glauber's Sublimation. The latter i 
not indeed very common, but chiefly known amon 
Mctallurgifts, in moft of ihc Operations of which i 
is always made ufe of, while ihefe Vapoun appi; 
themfelves to the W.ills and Funnels of Furnaces 
and form the Scurfs and Flowers of the Fumac^ 

462. Sublimations are alfo made very well i 
Veflels, by the firft Method (§461)1 efpccially ' 
your Giafs-VcfleU are capable of bearing the Fire, 
But ihere are many Foflil^ which, though you uj 
the violenieft Fire, yet prove very refra^ory in cloj 
Vcffcis 1 fo that you can do but very little, or ere 
nothing at all with them. They, on tlic conirari 
are, by the fecond Method caUed Gcbei's, prelcDt| 
rcfolved into abundant Vapours, in an open Firt 
which muft be blown very gently 1 as i: is cafy-u 
experience in the Calamine, in the feveral Tutties.^ 
atvd the like. But that this Sublimation may be matJj 
perfc*aiy, and (he Flowers and Sublimates be exaifll 
collc^edi a particular Apparatus is required, whic 
may be very conveniently m;ide in the foUow" 
Manner: Inftead of the Funnel ["§ 239. N" 4^, 
upon the Cover of the melting Furnace a large cartlv 
tn Pot, not giazeti within, oi 3 round Figure, haw 
ing at Bottom four or five Holei almoft one Inch 11 
di*meccri in i'jch manner, that tnc wide OriScc c 
the faid pot, inverted, may be received mto clif 
Moutb of the Cover, and the Bottom of it look upi 
wa&dt ; then put upon this Pot in an invcrtctl Siraa^ 

tioa 
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^OWher or ihe fame Kind, fomcwhat fmaller, 

boTtd at Bottom in the dmc Manner as the firfl Pot 

which was ki on the Cover : You may, if there is 

any' Ncceflicy, put upon this Iccond Pot a third 

of the fame Kind, and in the iame Manner: Secure 

' die Joints of tlic Cover and Pots on the outfide, witb 

I Lute not very tenacious, that the Pots may be eafil/ 

I nken away and feparated. The 1*015, or otha Vcf- 

l feU aclapicd to thiB Ule, are commonly called jiUi^u- 

I • 465. Roaflittgy called in German Koffen, is when 
I Wlafile Bodies are feparatcd from tixi ones by the 
combined Adion of Fire and Air. 

C*roU. Therefore this Operation agrees with the 
Sublimation (§ 461, 462), when a volatile Body, re- 
folded in Viipoiirs, is collcdcd : bccaufc, after this 
Manner, Sulpliur and Arfcnick arc exlraftcd o^t of 
a great many Oies, and are refined. 

464. But this Separation ['^463.) is fomctimegdif- 
fieult enough -, when, for inlbnce, the whole com- 
iDund body melts in almoft the fame Degree of 
?ire, that is nccelfjry to caufe a volatile Body tp be 
ifljpated in the Air. Therefore, it is chiefly neccf- 
t it that Time, 1 . Previoufly to pound a little the 
y to be roaftfti, that its Surface contiguous to (he 
l^irmay be incteaftd : {2.) A gentle Fire is required: 
^.) A treer Accel* of the Air, which is the Vehicle 
jS Vapours. (4.J When the Body roafting grows 
btX) large Clots, the Surface of it muft be rtltored to 
Its forcner Extent, by repeating the pounding. 
'(5.) It is necelTary that the Matter be fpread wide, 
and never colkittd in a Heap. Bodies retraftory in 
ihcFire arc more ealily roaJted : for you may con- 
ftuflly ufe a great Fire to them, nor need you repeat 
the Operation fo often. Mowtvcr, you muft always 
Mke Care, thai, while ttic volatile Bodies are difli- 
pating, they, at the fame Time, do not tafcc f*nie 
thing from the fixt ones (^ 461 ). For litis haj'pens 
in a great many Cal^s, whea >uu i>fc too impctuout 
1 'ir.',i.*...i TV a Hre 
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3 Fire in the Beginning: 10 prevent this, ihey ud 

fonietimes to add fome Bxing Body ■, of wbich w^ 

Jball fpeak in a more fpecial Manner, in its pit 

Place. 

465. Calcination differs iiltle from roaflioi 
(§463, 464), as to the Manner of opcralit^, bwE 
only, with regard 10 the Aim of it. For in Calcirfi 
rion (though this be often attended with ihf Diflipi 
tion of the Volatiles') they only have Regard 10 ihi 
fine Cominlnuiingof [he Body. Therefore, by Afeani 
of this Operation, the Body fills prel'cntiy into Du(V^ 
under the Fire itfell ot the Calcination, or at leajf 
fphts eafily, when a moid Air, or Wairr, comes af^ 
tcrwards in the Wayi which happens in Lime-ftonesrf 
Another Effeil of Calcination is, that pliant Bodie 
afTume a brittle Texture, as may be obferved in M& 
taJs; and that the hardeft Bodits may be f(ilir, aniji 
ihui be afterwards more eafily broken in Picccst 
which Cafe, it is often ufefii! all ol a fudden to pouRl 
cold Water upon calcined Bodies, even when thcjif^ 
are hot to the utmoft Degree. You have Inflance 
of tliis in Flints, t?f. Sometimes the Calcination i| 
bener performed by adding certain Helps. Thin 
Tin turns immediately to a Calx or to Afncs, by a 
ding Lead to it, and by Means of a very Arc 
Fire. 

CeroU. Thence it ia plain, thac you muft ufe j 
Calcination the fame Manner of Operation,, as i 
roafting(§ 464^; becaufeihc former is performed bin 
ihe Separation of the volatile Bodies : N'crenhelcf^ 
it is not fo in others. 

Schoiioii. 5e/A /j&f/J Oprrfl/ienj (§463, 465.) < 
nofi commonly confounded tv/lb each other, m eecta 
ef ihtir gnat Affimty •, fo that famsl'mts CaUmatisK fi| 
called Roajling, & vice vcrfa. 

466. When any Part of a compound Body mcJtiiid 
in the Fire, is feparatcd from the licit, in fuch Mar»3 
net, that one Part finks to the Boitmn, and ihe other- 
fwims al Top, this Operation is cillcd Prccjpita-t ^ 

tion. 
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1 by Fufiofi, in German JCrotkfltC )&CtlCiBl 
^Thc inferior, heivicr Part is called Regutus. 

4,67. This Operation (§ 466J almoll alwa/3 riP 
luirfs the Addition of I'uch Ingredients, as may 
ike away the mutual Connexion beiwecn the Parts 
\ be feparatcd ; tliat is, the menftrual Virtue, bjr 
Irteans of which one keeps the other in a State of 
piflblotion. For Inftance, the regulirie Pare f§ 16.) 
FAmimony, and mineral Sulphur {§ 1^8.) dilTolve 
Bch other mutually, and conrtttutc crude Antimony 
^' i^S); nor cm they be ft-paraicd from each other 
i Fife alone, without dcttroying the Rcgulus : But 
yoo add Iron, Copper, Silver, l^c. which are 
"note thoroughly penetrated by Sulphur (§ 147. Cc^ 
MI. 3)^ and are thus .-educed to the State of Ore 
\ 33ai) ; then the Kegulus of Antimony is freed of 
ie Sulphur-, and finks to the Bottom, as it is hea- 
her than the additional Bodies then joined to the 
llilphur. Such ;i Precipitation by Fufion happens 
H Vitrificattons (§ 451), Scorifications (§ 452}, and 
_ _>eHings (§ 454>, white one Part turns into Glafi 
} Drofs, the other metaUitk Part, if there is any, 
Kping ftill its meiallick Form, is collected at the 
btram of the fphciical VeiTcI. Therefore, Silver 
' ) Gold, whith are hardly fubjcft to a pcrfcft VI- 
ification, do conftanily remain, and on this Ac- 
bnt, though they were in ever fo fmall a Quantity 
I a CoppclHng, they fiiew themfelves very clearly to 
c Eye, when the Scoria is abforbed; whereas fo 
wll a Regului of thefe MctaTs would have been as 
I were buncd ;ind hidden under fo great a Quantrty 
r Scoria. Nor is Prccipiiation by Fufion lefs rte- 
■flary, to obtain almoft all the other Mctah, which 
1 this Account arc called imperil-^ ; unlcfs, pcr^ 
|ips, you except a very fmall Qiianiiiy of native 
Betal, which, ncvcrthclcf;, can hardly be called 
Iftify pure. Befides, they art all to be had either in 



* Tlrtt iv^T Parfint, or repaillUig in a <)ry M&nner, 
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Focm of £aMb> or in due of a folUl Ore i in the fir^ 
Caft, you nake GlaCs by a bare FuOon : in the (a<\ 
cond* if cheSclphur aod Arlcnick* wbkh, togcthen 
with the mctallick Pare, do coaflicute ao On:, an~ 
fcattefrd by tbc Roaihng (^463.) the Ore ddlitutc o 
the oily Phk^fton becomrs GlaU in a {hitc Fire 
whicK Glais mar be mixt wiili unmcialUck Stones ani 
Eanhi: but, by adding Fhlogiilon ro it, this mfl|i 
callick Glais is reduced to its tnctallu:k Form, arH& 
ib long as it keqs under this Form, ii caniioi bi 
united with ibc GlaTs of the othct Species, but fink> 
to the Bottom of it 1 except only 1 very imsW Quaiv 
dty of it, which is detained by the ClammiDels of tbC 
Glafs. Therefore the precipitating Body here it 
iroly the Phlogifton. For any Body that ukes away 
^eCooncxion, by the Removal at which aVrecip-- 
taiEon is operated, ii called precipiuting, in Gecm; 

46s. ^^'hcn fuch b tbc Nature trf the Oics, orgf 
the mctalHck Mixtures, thar, whilconc Pan ni tW,» 
melts in the tirct the other mure rn 
ftill folid, tbea the Bill, melted in a < 
ouiol the Interftices of the other, J 
jatcd. Which kmd of SepiroiioD is caiied Ebquaib 
on, in German diaismms •■ ■ . 

469. The pcrirtUiun of this Operation (§ 468^ 
requires, i. the diHcrttic Fofibility ot the Parts rbj 
Cotiftitute the Mafs. Lead, for InCUnce, melu ml 
,one Mafs with Copper in a grcJt Fircv whereas boi 
cannot diflolve each other in a criddling Kite : but 
the Mafs, corapoffd ol hmh Bodies (X)nfouiv,{cd loj 
thcr, is afterwards cxpt^fcii to j rr.ifd Kuc on an 
cijned Plane, then the Lead alone nwlts, and- 
Copper, become brittle and (pongy, remains in 
fcltdForrfi. However, this Scparition is """ 
feclly made, but there rcnuins. a little Ltad 
icr, and a little Copper is carried away by 
"hercfore, it is requifue, fvr rl>ts Lxpcrii 

Eoglilh Stuhing, or nimiing down ibe Ore 
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bMecals be not mixed together m coo firiall Pnv? 

I portions: for if one ihoufandth Part cf Lead w«^ 

rnixt with the Copper, (d vice verfa; the Eliquaiion 

"Wrtd would not luccicd. 2. It rs romeiime* ntcef. 

iry to add Ingr«lit-ni<, that may either dcftroy ths 

force by which the fcveral Harts cohere together, of 

n fbmttimes procure an raJicr Flux of the Matter : 

r the MiictUfTs of the othrr Mctah, cannot without 

ditions be fi-paratrd by Eiiquation, as Copper and 

jtsd tpere \ui\ laid to be. Far lafi^ance, Gold, SiU 

Kr, and Copper, confounded together, remain iu 

" E fiicnc Sute in any Degree of Fire. Therefore, 

"to make the Eliquaticn of the Gold and Silver, out 

of fiich a Mixture, you tnuil: ufc the fame Additions 

nin the('§467.) Precipitation by Fufioti. Sulphur 

added in ilus Cale, does indeed dilpole the Copper to 

abandon the Gold and Silver: but if theh: cwo, a« it 

moft commonly happens, are mixt in a very fniall 

Quantttyto a very confiderable one of Coppcrj then 

«ou cannot yet obtain the Separation of them : For 

■ Aefidcs, ilut what wc faid before (§ 469) concerning 

: Eiiquation of Copper and Lead, is alfo true 

<i Sulphur docs a!fo render Copper fluid, by al- 

1 the fame Degree of Fire, by which Gold and 

T are melted. Wherefore, a conliderable Quan- 

of Lead mufl be added in this Cafe; thai, by 

letp of if, the Gold and Silver may be dilTolved 10 

': Fire-, and thus [lie Copper be in a Macnei 

d out of (hem. 

. Both (hcfc (§ 466, 468.) Operations are of 

E ufe in Metallurgy: fur, by Means of them, 

; Portions of Gold and Silver, may, without 

f gieat Expence be fcpatated from a large Mafs of 

ler Metals; which It has not hitherto been pofUbic 

^ ft with Profic, by any other Method. Nevtr- 

, thcfc Operations have noi be;n hitherto fo far 

iltivaietl, as that Precipitation by FuQon, and 

uion may fuccced completely in all Mixtures of 

for which Rcafon, Mctali chat arc of a 

O ima \ 
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fmall Price, moft commonly muft bedelbro^iU?'^ 
obtain a Separation. >.' :--:^-; 

4,7 1 . Wc call Solutions molfl:, wh«n a Body is dif- 
tributcd through the very minutcft Particles of an 
aqueous, or in great part aqueous Fluid, in fuch 
Manner that both may tutu into a Ftuiii to Appesu-- 
ance homogcneuusi, which goes through all Filters 
without being dcuined in them, and the fmalicft Part 
of which contains in it a proportionable Quamity of 
both the diflblvent and the dilTolved Body. The So^ 
lution of Gold in /Iqua Regit; that ol Silver in Aqua 
Feriis', and that of ail Salts in plain Water, are fo 
many fuch moiH Solutions. 

472. That kind of moid: Soluiion, by which SU- 
Tcr is fcparated from Gold by Aqua t'ortis, is-caHed- 
in Latin ^erialio •, and delerves a particular Con- 
fideration. If, for Inftance, Silver and Gold arc con- 
founded in one Mafs, and the Gold Is not lefs tban 
one third Part of the whole Mafs with rtgaid to tH( 
Wright J then tile bcft J(jua h'ertis poured upon it 
is notcapableof difToIving the Silver : but if youadil 
more Silver to this Mai's melting in the Firej thetf 
indeedw^^ud F<ff-/(j poured upon it, when it is grovr^ 
cold, will corrode the Silver from it: which i> atft^ 
the more ilrongly performed, as the Quantity of thfe 
Gold is lefs than one third Part of the whole Maftt 
But Experience has taught us, that y!qua Feriis 61^ 
folvea Silver mixt with Gold quickly enough, whcfl 
the Gold conftituccs but one, and the Silver thr« 
quarter Pajts of the Mufs : Nay, it the Solution i 
not tooimpctuoufly performed, the Gold conunonljj 
retains in fuch a Proportion, without any Altenuioi 
the fame Figure which the whole Mafs had bcfoli 
the DiOblution *, fo that in this Cafe there is no Rej 
Ton to appreiicnd, that the Gold torn into mmun 
ftrticlcs will he diiljpated in part: which can hani^ 
be prevented, when the Silver exceeds ihc tiin 
quancr Tarts of the Mafs with regard to the Gold! 
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ue, Artificers make it chdr Siady, aiwzy^^ 
exaflly the Proportion juft mentioned; 
I Whence, the Rcafon and Origine of the Name 
^ ^grtatief, is fclf-evidcnt. 

Corell. Now, from what has been faid (§ 471.J if is 

eify tu conclude, how falbcious ihe Examinatiori is 

inAile with ^ua Fortis alone (§ 30J.) of the Gold 

chu has been rubbed againft the Touch-none. 

. 473. EdulcoMiion * is called a kind of moift 

(J471.) Solution, when the faline Part adhering to 

I ^folid Body not diilbluble in Water, is dillblved by 

>,«n aqueous Fluid V and then the Solution is feparatea 

' fjom the remaining Solid, either by fubliding, or by 

bcit^ paGed through a Filtre; and this is repeated 

fP»'W a^d over, till there remains no fenfible Quantity 

*" ■ c faline acrid Body. 

_ 4, It is proper in this Operation (% 473.) to in- 
c the Sill face of the Body to be edulcorated, by 
ding ot itj that the Solution may have a fpeedier 
;6: for which Purpofe indeed, they moreover 
; it in Pieces, or (tir it with a Stick : ThaE all 
: Puticles q\ the Body to be edulcorated, which 
Kiwife would fink to the Bottom, may on all Parca 
Ccontiguous to the Particles of the wathing Fluid : 
y which Artifice ail Solutions are facilitated. Like- 
jrifet boiling Water is fometimes requifite: fur the 
Seat, by the inward Motion and Rarefai^ion it oc- 
, promotes in an extraordinary Manner all fa- 
e Solutions. 

.,'g. However, a perfect Ablution of the Salt, is 
)talway» obtained by this (% 474.) Method; for, as 
cry Part ot the Menllruum, contains in it a pro- 
rxionable Qtiantity of the Body to be difiblved 
4.71), and there remains always fome Part of the 
Bcaftruum in the Body to .be edulcorated; i; is as 
ifident at Light itfclf, that there remains at the lame 

t.That >a, l>teiall}> tranltaitd, fisrr^xytbeuulisUkt GoU mull 
iltone/o«r/i, when llie Silver 13 thfee/aw/ii'." 
• Or walKing from ibe Salu. 

6 2 Time 



Luna a. givp-. 
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/ji; Fart of the Salt, Jofw 



tv of the McnftruDtr. 
:c c'hc flit, jikaHnr, Aifacs of fl 
Wtj'. ftcm hoc Water; make 

IdiI - 1) for foitic Time; and then b 

Oe< - ■•"•g, frparate the Lye frwn i 

red ^'i'l ^ 1^3^: one quarter Part ofil 

Ui^ _^^ : ■ Aflics; and of Coude aUbm 

r^l Patx of the diflblved ! 
■'. anr a Iccond Time, and det 
. . ■ :ralr, though much left conCdi 
Ivif Ulc UiTiC Rcafon again icmain; and lb i 
c«r. for which ^eafao, this Operation mt 
RjKStcd, at Irxft fo ufun u that chere remaias tota 
very Imall and infcnGblc Portion cf Salt. 

C^slL Hcace, the Re-Uon is pUln, «hy Otn a 
Gold aod S:In:r made witli Adds are to frtf^uta^ 
nrxduced with great L/i(s: foe ihc Acidj as yet i ' 
herlng, being agitattd by an irapeiuous at>d cfpec^ty 
iao^n Fire, csrry a great Qcandty of NTroi awiy 
witb thctni rw erKi ex:cnting..yjL:. 
which neverri"tlcr=, ii Uid m be, a-: 
a fottng Naturr, biii thatotuy with cc- 

^76. PreripitjtitiTi is ci!!cd moii^, in Gsn 

f^Omt^t wlx;" a Body, fthicb has been diilbtTQii 

('§471.) ihe moiii *3j-, h j£iIt driven out of the 



U.ffolvcoT. (u a' eit>er to fvi :.- 
10 link to the Boctocn of it 1 
IaiIls like Powder i b^: :^: 
ftruiMn from the B 
pertbrmc^ by ci<bcr 

diii-. 
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tii-H^ m intircly by por-Aflits, volatile and urinous 
, ahi. In (horr, a PreripitJtifmiBalfo made by pmir- 
I iilBruch Things as cannot diffolve the Uody io liand, 
I 'Cilhirr alone, or joined to a ^ftnfiruwn that co «; ir» 
I 'ihcfaid Body, or at Iraft riilTtilvi- it in anoiher Man- 
I %cr, or even in a teffer Qiiatitity, than if the Mes^ 
I %-tatm had at firft been ufed pt:rc. In the firft Caff, 
I s total Precipitation is performcil, a<! may be fern in 
w the Precipitation of Silver om of A^ua Ferih, made 
r by Spirit of Salt. In the fcrond Cafe, a great Dc- 
turbation and Precipitation is made i but a frcond 
Solution loon follows: As it happens, when Iron br- 
ing dlflblvcd in /fqua Ferus, voo add to tt, in a pro- 
"pcr Manner, a Liquor pcrfeftly clear from alkaline 
I ^xt Salt: but then there remains iiiofl; commonly a 
^tertain Parr, which is not perfcftly diflblvcd a fecond 
BTrimc. In the third Cafe, there is but a partial 
^^*ir«ijM[aDon made: You will have an Inftance of 
n this, if Mercury diflblved in Aqua Fertis fjiuratcd 
with ir, is precipitated by common or ammoniac 
I Sdt, or by their acid Spirit. A Precipitation is alio 
I 'fometimes made by adding only a Quantity of Water 
I to dilute: Such is that made with /ir^a/w /fof/mew/V, 
■ WifJoIvcd in Spirit of marine Salt, or in Aqua Regis: 
r Fof ihefc Men/irua do not diflblve this Semi-Metal, 
vnk& tbcy are concentrated. 

47S. Ail this Precipitadoo (§ 477.) is helped on 
by a moderate Heat -, by Means of which the preci- 

?iiating Body enters more eafily into the Menjlrttum. 
"hen, you muft have 3 confidcrable Quantity of Wa- 
ter 10 dilute with, except in the lirft Kind of Preci- 
intation: For moft commonly, the more concentrated 
I iKflblutions, alTumc the Confillence of a Pallc, fo 
■■loon ai the precipitating Body is added to them -, 
V^hicK hioders this from mixing equally with the 
VSoJution. 

a ■',479- Wc might annex to moifl Solutions ($471.) 
I ^flltEIUtmiion*, which is made, when folid Bodies 

^■■itar * Oi waOiing wHh pUin Waicr. 
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nbt difToluble !o Wtter, are frpanted from each 

by Water very we]] ftintd, fo as xhat the lighter, to-' 

gtthCf witli the more fubtle Ones, may be forced out' 

of the Water, and the lietvier and more folid, riiat* 

is, thofe which refift more, may remain at ibc Bot-* 

tool of *hcVdrcl5, Sec wliat wasfaid bcfijrc (5 337-)f 

ol ithis Pp£ritiba. 
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480. rr\ H E chief Efiefts of the Art of A^ying,^ 
X are to purify Metals, Semi- Metals, and' 
other toffik, of all the heterogeneous Bodies they 
are found mixt with by Nature, and to fcparate ttwnt' 
iherefiom : Nor has the Affayer any other Aim in' 
all his Undertakings, as will more clearly appear in' 
our praftical Pan : For which Reatbn we Ihail not 
ar prcfcnt defcend to Particulars. ' 

481. Nor is it very difficult from thence to ton-/ 
ccive, ho* ufefuj and nectffary is that Art, Hhicb"^ 
at the fame Time that it confifls in the Ktiowledga' 
and Separation of Minerals, and in the appropriattDg-'' 
them to the Ufe of Men, affi)rds bcfidts an infinite' 
Number of Benefits to Chcmifts, Handicrafts, Phy-t^' 
ficians, Naruralifts, Meiallurgifts (s?c. The Ar^' 
of Aflaying is nothing but Metallurgy brought into t 
narrower Compafs : Therefore, whoever has per-«' 
celved the Ulcfulnefs of the Latter, can never quet 
flion that of the Former. For if the Properties amj 
Nature of a Mineral found, were not preriouftjr 
detected by docimaftical Opetaiions^ who would 
dare to be at fo confiderablc Charges, for the making 
of a greater Apparatus ? which muft be chiefly un- 
derilood of Silver, and of the Gold concealed ui it : 
^ccaufe thcfe Metals aic mofl commonly Ui ioiU. 
mately 
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' adberenc to other Metals, that they cannot 
ingoifheii by the bare Sight. 

482. Befides, Aflaying is neccRary to the other 
Arts, wherein the Knowledge of the Mixture or 
Poiends of Mioetals, as weii as the Purifying of ihcm, 
or the fcvcral Compoliiions thereof, are required. 
For this Reafon, its Ufefulncfs is very great, chiefly 
in that Part of Fhyfick called the Materia Medita: 
Becaufe there arc a great many Minerals made ufe of 
io Medicines: Therefore, a Phyfician mud know 
them, as fo many Inftrumcnts of his Art: Unlefs he 
.will run an equal Chance, of either hurting or doing 

I .Good, or even of doing nothing at all. This will 
bbc eafily granted by every one that knows, how fe- 
rcretly the moll puilonous Minerals, fuch as Arfenick, 
wCopper, Lead, iSc. lie hidden in all the Species of 
iMuicrals: So that all of them, whatever they may 
■be, ought to be previouQy coinmitted to theflrifteli 

docimaftical Examination, before they are received 

into the Shops of Apothecaries. 

483. But they above all bcftow their Trouble in 
■vain, who being ignorant of the docimaftical Art, 

L 'jret actCBi pt to make alchemical Operations, as thefe, 
I wnong other Particulars, have in view both the Per- 
ii^dioti of Metals, and a thorough Knowledge of 
tbem. Nor is there any more ridiculous Thought, 
thm to pretend to bring Metals to a greater Dcgxee 
of perfection and Purcncfs, and at the fame Time to 
be ignorant of the common Knowledge of, and the 
Mannerof feparating diem, a Title tlicy give to the 
docimaftical Art *. Whence it is no wonder, that 
Quacks and fioafters very fiequently fpe-nd great 
Richci about the moft iriHing Operations. 

4S4.-Tbe utility of AfTaying extends alfo to the 
Lrt of making Glafs. When any, for InHance, has 
\ Mind to make GlalTcs of the Colour ot Jewels f. 

• By way of Conwmpt 

t That arv mado rhe Pafiti for imitating utifjuc Genu : and 
OatUs depcDcU ttic whole Ati of B^tmiEni. 

O 4 For, 
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For, in order to ih'is, ths Calxs of Mccals are moft 
commonly ncceHary : BccaufCf cht Calx of every 
Metalf tvrn the Iratl Qtufltity of it, tinges @Uflcs 
with atipecitick. Colour, liiercfore, that you -may 
wfih Ccfuiijty produce tlic Colour dcfired, i: is nc- 
ctfiary thai your Metafe be of the utnioft Purtnefs : 
Kow, this can never be effected without cicxiimaftical 
-Operations; i^or, when bucone (boufaiidih fart of i 
-Mcta! mixrs to the Tritt of whicli Giafs is made, 
that is to the Mixture cf Satis and Flints, to which 
Litbarge or Lead Calx is fDcneitrres addcd^ yoiir 
Qlai's IS .immediately tinged with fome Colourt 
whereas it was to have none, but be quite cryftalhne. 
But if you arc willing to gii-e your Glafs a certain 
Colour, to be produced by the Addition of one or 
many Mctdh, another Meul niixt with it in ever Co 
ftpail 9 Quantity, changes it entirely; hence it \% lb. 
very' dimcult to give the' purcft Ruby-Colour lo 
GlaOcs. 

4S5. But the Knowledge of the Art of Aflaying, 
ts Kkewife ^bfolutely ncccffary, in the rhaking of 
phyfical Experiments, cfpecially fuch as have a Re- 
hlion to the Nature of Fire, and its Effcfts upoti 
mineral Bodies: That you may know, whether the 
Body under Trial is pure, or no: Unlefs you have I 
Mind to indicate an uncertain Caufe for a certain 
one, and to fee always fome new Event iclultiiq[i 
, from the Repetition of the fame Experiment, i 
might here alledge many Reafons, to deraonftra^ft 
this Affcrtion: Were I not obliged either to call S 
QurRion wiih gieai Reafon, or iniirely to anmhilaM 
ihofe Experiments, which are fo much valued by the 
Multitude, and illuftrated with Speculations whici 
their Auihors are extremely fond of. But a tViT^ 
to the ll'ijs is en<iMii> ! , 
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f Ay.R. ;r the Second, 

I ■^J^'herein the Manner ofperforraing the doci- 
' maftical Procefies is taugnt. 

Preliminary Difiwrfe. 

t Hemifts call Procejfes thofe Apparatus's, by 

which they perform thofe Aiftions, whereby 

I ccrcatn determined Changes are produced in 

lie Objcifls of their An. Therefore they have been 

I 1ft anocner Place (Part I. § 443.) called Operations. 

[ IPor as a fimple Aftion, when alone, cannot always 

llfifeft the dcfifcd Changcj it is eafy to conceive, 

not only fimple Operations, but alio many of 

1 combinrd together in a ihoiifand different Man- 

, ^, are comprehended in the Proceflcs. Whenceit 

I ^ppens, that fo grcar, nay, an infinite Number of 

■ Proceflcs may be conipofed of the few Operations we 

' 'have (Part I. Chap. V.) mentioned: For according 

as ihcfe are varioufly employed and managed about 

■ B ikmc Subjeft, fo there are many various Proceflei 

occafioned. 
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indeed, and no fooner, you are capible of dfterm! 
ing, whether ic has fucceedcd well, or no. Bcfidt 
as Metals, Semi-Metals, and the other. Miiierals, 
of them undergo a Trial, to know whciher there" 
any Silver in them; thE]r Difpoficion in the Fi 
and in the leveral MenOrua, appears with i' 
grcaleft Evidence in thele I'locefles; and hy it, ■ 
Procefles to be made with tht-m ajwrwards, afc ii 
deed very much facilitated. 'Ihefe ProceiVes muft | 
Followed by thofe that are made upon Gold : S 
thefe, in many Refpefts, have a great Affinity 
the t'orcgoingi beftdes that both a greater Vario 
of Operations, and now and then difficult manii 
Works, arc met wich in thefc. The Ucaibn of i' 
Order in which the Proceffes arc to follow each otht 
with the other Minerals, will appear from ihc W^ 
itfclf of treating them. 




DOCIMASTICAL 

P E RATIO N& 

u r o N 
SILVER, and its ORES. 5 

'PRO CESS I. 



Precifitation tfSiher [Part I. § 45 2, 467. J matie with 
Lt*d\ ly Sforific^tion^ «mi 0/ its ea/tly-fu/tbU preptr 
(Hid. % 385 — 3tiS.) and mproper {tiid. \ 389 
— 391 J Ore. • 






Ti-e Apparatus. 

fcOUND rlie Ore in a very clean Iron- 
Moriar, into fine Powder. Oflhisweigh 
onedycimaftical Centner fP<jr/. I. § 275) i 
ind tight ihe like Centners of griinulated Lead. 

z. Tlienhaveat hand thcdodmaftical TcR {Part I. 
Plat. I. Fig. 7.) which tiiuft not have as yet ferved 
tu any Operation : Pour into it about half of the 
ftranulucU Lead (N". i.) and fprcad it with your 
Finger, through the Cavity of it. Then put upon 
cbis Lead die pounded Qrc (N^ t), and then cover k 
quite wiih the Remainder of your granulated Lead. 

3. Put the Ttft thus loaded under the Muffle of 
the afiay-Furnacc (Part I. Phi. HI. Fig. I), and it» 
rfe hinder-Part of it: Then make your Fire, and 
tncreale it by the Degrees mentioned (ibid. § 235.) 
Ifyou look through the Hole of either of the Sliders 
{Hid. Plat. HI. Fi^, l.tH. n.) you will foon fee, that 
the pounded Ore will be railed out of the melted 
Lead, and fwim upon it. A little after, it will 
grow cianimy, mclct and be thrown towards the 
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Border of the Teft : Then the Surface oF the ! 
will appear in ihe Middle of the Teft, like a brigj 
Difc, and you will fee it fmoak and boii {Uiti. § 38*^^ 
So foon as you fee this, it will be proper to diminH 
the Fire a fmall Matter, for a Quarter of an Houi 
fo as that the boiling of the Lead may almoft ccafe 
Then again, increafe the Fire to fuch a Degrt 
that all may turn into a thin Fluid, and the Ln 
may be fecn, as before, fmoaking, and boiling wit! 
great Violence : The Surface of it then will diminilj 
by Degrees, and be covered over with a Maf^ of Scdl 
ria's. Finally, have ac Hand an Iron-Hook (Parti 
Plat. IV. Fig. VI.) ready heated, wherewith thi 
Whole Mafs miift be ftirred, cfpccially towards th 
Border; that, in Cafe any fmall Parcels of the Or< 
not yetdiffolved (hould be adherent there, they m;^ 
be brought down, taking great Care, not to ftiir aoi 
the leaft Thing out of the Teft. 1 

4. Now, if what is adherent to the Hook during 
the ftirring, when you raifc it above the Teft, mel 
quickly again, and the Extremity of the Hcx)k grow 
cold is covered with a thin, fmooth, ftiining Crufti 
it is a Sign that the Scorifiration is perfcA ^ and i 
wilt be the more fo, as the faid Ouft adherent 10 tfai 
Hook, fhatl be coloured equally on every Side, 
in Cafe, while the Scoria's are ftirred, you pcrcci*^ 
any confidcrable Clamminefs in rhcm, and wli 
they adhere in good Quantity to the Hook tboui^ 

Suite red hot, and are incqually tinged, and fcciil 
ufty, or rough with Grains imcrfpcrfed here aru' 
there, it is a Sign that the Ore is not entirely iurn« 
to Scoria's, In this Cafe, you muft wiih a Hammer 
fttikc off what is adhrrcnt to the Hook, pulvcr.z 
it, and, with a Ladie {:Md. Piat. IV. Fig, Xi), pifl 
it again into the Teft, without any Lofs or Mixcund 
of any foreign Body, and continue the Fire in tM 
fame Degree, till the Scoria has required Its PcrfoT 
ilton and the above-mentioned Qualities. Thinxica 
obtained, take the Tell with a Piiir of Tongs ^rlM4 
Plat. IV. Fig. W.) out of the Fire, and pour Xna^ 
together 
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_ ;herwith the Scoria fwttnmbg upon it, into a 
Cone (Hid. i 224, 225.) made hot, and rubbed with 
Tallow. Thus will (he firfl: Operation of the Proccls 
prrformed, which does not commonly indeed lall 
: three Quarters ot an Hour. 
With a Hammer, ftrikc the Scoria's off from 
Rcgulus grown cold, and again examine whether 
liiey have the Charaflcrifticks fN". 4.) of a perfcft 
Sconficaiion ; U they have, you may thence con- 
dude, that the Silver tus been precipitated out of 
'tJ^ Ore turned to Scoria's, and received by die- 
Sod. 

When the Scorification lafls longer than (N°. 4..) 
wc mentioned, the Lead at lad turns to Scoria'sj or 
Litharge and the Silver remains collefled at the 
Bottom of the Vcffcl : But the Fiie muft be mode- 
rately fupplied, and the Veilcls be extremely good, 
to produce this Effrifti for they feldom refift to the 
Strength of the Scoria's of Lead long enough, fo as 
that the whole Scori&caiion of the Lead may be 
brought to an End : Which has afterwards this In- 
con»cnicncy, that the Silver is diflipated by Grains iq 
thefmail Hollows of the corroded Ore, and can hardly 
be well coliedcd again, when the Ore has but little 
Silver in it : Nay, there is ftiil more Time to be 
confumed, to obtain the pcrftft Dcftruiftion of the 
Leid, by Means of the combined AdionsoftheFire 
■od Air, becaufe the Scoria's fwimming at the top 
irard it cooliderably. 

Tie Uft and Reafons of the Precefs. 

I. The State of the Silver-Ore depends upon the 
PiefcDce of Sulphur and Arfenick: Both thcfc, when 
titcy are not very ftrongly inherent to the Silver, and 
when [h« Ore is broken fmall, and extended widely 
in a fmall Quantity, are in Fart eafily dilTipated by 
the Pire, and in Part abforbcd by the Lead {Part \. 
^76, 174,. CereU. 2.) the lighter Partol whic-h fwtoo- 
ttuag t^Kui the heavier bccoiDqs vtty cUtoiny bjr 
ineans 
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by (mall Holfs, lets the Regulus flow out oF 
The VelTels ihai are inoft fubjeft to this Inconvci 
eiice, are tholi: in the Miitcrials of which, Lime, 
Plafter, and Chalk are mixt : Nay, thcfc Bodies,- 
which are of their Nature refraiTtory, being eroded 
during the Scorification, at ihe fame Time commu- 
nicate a great Clamminefs to the Scoriaj fo that ai 
great Qyantiiy of the Mafs remains adherent to the 
Tcft, in the Form of Protuberances, when you poui 
ic out; whereby a great many Grains of the Regulur 
are detained. 

6. There arc a great many Aflayers, who take! 
for a Sign of the Compleatnefs of the Scorificaiion, 
ihc Quantity ot the Scorix; that is, when riiefe have; 
covered the whole Surface of the Lead. But this is- 
very uncertain: For, if the Tcft is a fmall Matteri 
narrower, and of Courfe as much deeper, or if yoi 
fcorify Silver-Ores that are lefs rich j then indeet 
(he Regulus of the Lead will be covered over with| 
[he inipcrfeift Scoria, long before the Scorification t* 
perfeifl. The Quality ot the Scoria is a much furei 
Sigm and this murt appear quite vitrified, according 
to the Defcription of it given (N". 4. of the Appar." 
In the mean Time, the Colour and Brightnefs of i 
differs according to the Variety of the Orcj how- 
ever, it is moft commonly brown, or black, and o- 
paque, which is owing 10 the Iron and Copper, from 
which the Ore is fcldom altogether frccj For theft 
Metals tinge GUITcs with very deep Colours. The 
Colour of the Scoria is fildom half tranfparent, red- 
difli, or yellow, like Rufui. But when thcfe Cha- 
radlcrlrtitks arc wanting, you may be hire, thai all 
the Silver is not yet prt-cipitated out of the Ore, 
it ought to be: Therefore the Fire muft be in- 
crcafcd. 
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PROCESS II. 

<f Separation of Silver out of the Regulus, Proc. 
tepelling fParL I. § 454J 
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* HE Separation of Silver our of Lead, when it 
_ has twen precipitated, and received by ihc 
■cad» may indeed be intirely made by ihc Apfaratm 
\ the foregoing Proccfs as well as (Proc. I. Appar. 
K°. 5). But tins Method is tircfunie, on account of 

Inconvcnicncics mentioned in the finie Place : 
rherefore, [he Thing is better done by coppelling, 
Butfor thisReafon a Scorification muft precede; that 

c Bodies, which greatiy refift a I'ufficicnt Artenu- 

n to be effcifled by ihe Scoria of Lejd, may be 
previoudy leparaced, and thjt tiie Addition of ib 
great a Quantity of Lead may not be neccfTary. 

APPARA'TVS. 

I. Put into the docimaftical Furnace under the 
Muffle, two Coppeis of the fame Bignefs {Part 1. 
fi«. I. t'ig, III.5 perfcaiy dry, and of fuch Capa- 
Ciif, that they may contain a Rcgulus, at lead one 
third Part larger than th:it which is to be put into 
^thctn: Make a ftrong pire, that they may be red 
"lot for a Quarter of an llour, or more, and the 
iqueous Vapours vanifh intirely. Then free your 
Ttqfifitt quite from Scoria's, by fevcral gentle Blows 
if a Hammer, wrap it up in a clean Paper, and put 
I into the Fire gently with a Pair of Tonga; taking 
It Care, that the hollow Surface of the Coppel he 
hun : For which Reafon, you muft il(6 take 
Ore, that this be not angular or rough. Now, 
with a Ladle, put Into ihc oilier Coppel as many 
Centners of the fame gia'-uta'eJ Lead, which you 
have ufcd {Fth. forcgoingj tor the Scohfication of 
th*Orc. All the Phenomena will appear the faiie 
» wc have dcfctibcd {Part I. % jS), *nd the Scoria's 
P 2 which 
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which are perpetually produced by the Lead, being 
caft upon the BPf^'^r, will bc immediately abforba 
by l!ic Coppel, whicli, on this Account, will 
tij^^d with 3 yellow, brown, black Colour, in pro* 
portion as the Scoria fliall havir penetrated into i 

2. But To foon as you tee the Regului boil witi 
Violence dnti Smukc, diminifli the Fire a little j thai 
the R^gulus may for ilie greateft Part be conlumet 
by a middling Heat. Yum will know iJiat the D<f 
gree of the Fire is very great, if die Smoke proceed 
ing from the Lead, is driven up almofl: to ihc ven 
Ciclingof ilie Mijfflc, and ii the A'«^«/«J in the Cop 
pel is gibbous at Tup; In which, however, 
Quanlicy of the Meta! is to be confidEred : For i 
large Mafs of* Re^ulus nukes the fpheric.il Segmcn 
low, and a lejlcr one makes it more acute, when thi 
lame Degree of Fire has been ufed for eacii of tben| 
Then, if the Coppcls are fo bright with the Fin 
as that it be hardly poflible to dtftinguifh how far ctl 
Scoria has entered, it is a Sign oi a ftill greater De 
gree of ihc Fire. But you will know that the Degrc 
of the Fire is middling, if the Suiface of the melia 
Metal is pbin, if the Smoke does not rile va 
high, and it the Coppel is coloured by the Scoria*] 
which Signs iadiciie ili^t the Fire wants a Degree c 
Force. But if tl\e Smoke wanders to and ffO Cfi tb 
Surface of the Metal ; if this is almoft fliit, ao^ tb 
Ebullition oi the Scxiria'f, which are like Drops ^ 
Fire, is but weak, and iheir Motion langtiij, if i 
flwrt the Coppcis appear dark, it is a Sigo thit tb 
Fire has not its fufficiem Degree of Strength. 

g. If you ice lite kegulus confiderably diuiinifiiec 
the Fire niufl Hill \>c incrcal'ed : Tlic Lead I 
thus confiderably diminilhcd, the, bright S^rlth 
will difappear, and inltead of them, you will Ii 
Jris's, as it were, much Iivelixir than in the Bcginoin 
and the Middle of the Operation, quickly movin 
on the Surfutc of the liegulus, and croffing eac 
other many different Ways. When at lall aU tb 
Lead is contumed, the ccuder Skin of the thJaScorii 
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r Litharge, which being perpetually reproduced by 
lie Regulus, had covered the Surface of it, is as it 
(ere puIleJ off. Jf tlie Fire at that Time is not 
bong enough to keep the Silver in a State of Fufioni 
be Colour of the Regulus of Silver remaining, 
jhanges fuddenly iVom a faint tire Colour, to a fhin- 
Igone: Which Br'ightncfs is called in Germart 
^tcbtH. But if you have iifed In the End fo great 
, as that the pure Silver may be kept id Fufion, 
Btis Alteration of Colour, does not appear, but the 
{ranulaied Metal continues to (bine bright, Silver, 
nthe Moment it grows (olid, commonly emits out 
F itfclf Ramifications like a Vcgetauon, and wMch 
re fometimes very delicate and elegant. 
4. When the Plienoniena above- mentioned fN". 3) 
lave been fecn, leaVe the Coppct Rill one or two 
Minutes under the Muffle -, iticii t.ike it out, and 
fith a Pair of Tongs (Part I. Plat. IV. Pig. III.) 
tkeaway the Metal in Grains: And if any Scoria 
irany Bit of the Coppirl fhouM happen to adhere 
it, wrap it up in a Paper, and prefs it between 
"jong Pair of Tongs or between the Chops of a 
c: That the brittle Drofs may go o.T wiihout 
's of the RegLilusi which fliall be very white, 
J full of fmall Pits underneath: But if it is tinged 
ha neat yellow Colour 1 you may be fure that 
tntains a great Deal of Gold. 
.. If you want ncKt to determine how much Silver 
I have fetched out of the Ore, put in one Scale 
c Silver- R ('gill us, which has remained of the /?ir- 
in the Scotification; and piit in the oppoHte 
, together with (he Wilgh'.s, the RfguUi wliich 
inrd in the other Coppel, out uf the fame 
ity of gunulaled Lci!, as'you liave ufcd for 
jrilicatton; Fo:r the Lead by iWhIch iheScori- 
I has been made conuined al much Silver ^ 
J»b has joined iifclf by the Force of the Opcra- 
, to the Regulns obtained out of the Ore. 
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^bt Vfe and Reafens of^ the Procefs. 



1. When you are chufmg a Coppel, you muft 
have Regard to ihe Capacity of iii for Inftance, 
whether ii aiiPwcrs the Quantiiy of Metal to be put 
into it, or no. Too large a Size is no way deiri* 
menial, but only ufclefs. Whereas, if it is too fmall^ 
the Operation docs not fuccced well. For if the 
Coppel is loaded with too much Lead, the Infide rf 
it is at laft corroded and fplit, by the Litharge into 
which the Lead is diffolveit, and which finally con- 
fumes every Thing : Nay, if the Alhcs of the Cop- 
pel arc already faturated, a greater Quantity of the 
Litharge cannot get into it fo quickly, and that Pait 
ofit, which is then abforbcd, runs through upon the 
Bottom of the MufRc: W^hich has this Inconvenience, 
that when the faid Bottom being corroded grows in* 
equal, the Veltcls put inioic do not afterwards ftan4 
fteddy, and are conglutinated to it, if the HeatM 
confiderably increafed. 

2. The Coppcis, though cxtreamly old, and to 
Appearance very dry, like many other Botlics, bein 
ncverthclcfs expofed to a (Irong Fire, exhale a moilt 
Vapour, as we learn from cliemical DilUllations: 
But above all, the A{hes of Wood do not eafily patt- 
wiih the Moifturethey have once contraifted, becauft 
of the Salt trom which they can hardly be intirelf 
freed. Therefore, thofc Coppels chiefly which are iq 
part compofed of Wood-afhes, muft previoLifly ba 
made ihoroughly red-hot under the Muffle, withoirt 
any Lead put into them, that all the Moifture m^ 
be dilTipated This roafting is called in Germai 
3bat|jrtcn. But if this is not done fufficiently, thi 
Lead put too fcon into ihe Fire, flings to the veri 
Cicling of the Muffle, an innumerable Quantity j 
fmall Drops like Sparkles, with a gentle cracklinj 
Noifi.-. And as this Lead has in it a proportionabl^ 
Quantity of Silver, it renders ihc Procefs uncertain. 
This cmiflion of Sparkles, when perceived foe 
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enough by rhc Artificer, may indeed be at any Time 
I prevented, by a large Coal thac dofes the whole Ca- 
vity of ihe Coppel, when put upon it hke a Tiie : 
^uc, as fome Metal flies off" when this Dcfcft is firft 
Obferved, and before it can be remedied, on this very 
Account, an exaft Affayer can never truft to fuch a 
Procefs. Befidcs, the Operation is alio retarded by 
ihis Remedy: I-or fcorifiej Lead, is often reduced 
by the Pliiogifton of the Coal ; wherefore this muit 
be removed fo foun as the Lead begins to reft. It 
fifo fomecimes happens, when you neglcft to heat the 
Coppcl fufficiently, that the Lead continually quivers 
jn the Coppel i fo that it never fettlesj and thus 
jphanging iis Place, it now and then is m Part thrown 
out of the Coppel. This Fault may be better pre- 
vented, by putting a larger Coal upon the Coppel, 
than the foregoing : Which proceeds from the Erupr 
!lion of dry, fat Vapours. 

■ J. Let the Fire be fomewhat gentler, in the Mid- 
dle of the Operation of coppclling; left fomenting of 
riie Silver fhould be carried away, by the too atte- 
nuated Litharge, and by the Smoke iifclf of the 
L«ad : For in every dry, as well as moift and too 

Ktrbulent Difllpation of the Volatiles, a Part of a 
ody howfocver fixe, may at the fame time be hur- 
ried away. Thai degree of Fire is here fiifficient, 
by which Lead is changed into Litharge, and atte- 
guaied fo far as lo be able to penetrate the Coppcl. 
But when in the End of the Operation, the Lead is 
■Imoft all conlbmcd, the Fire then muft be made 
'very ftrongv left foniething of ihc Lead (hnuld re- 
^piain with the fmall Silver Mafs: VVliereby the 
''Wcighi becomes uncertain, and the Silver is rendered 
brittle. For Lead is deftroytd into a fufficiently 
i»ttenuated Litharge, by a much IcHer Fire than is 
JlcceAJry to melt pure Silver: And Ltad acts here 
i|5 a Menjiruum-, by which you obtain the malting of 
Silver in a weaker Fire: For this Rralon, the m.Kc 
phc Lead is conlumed, the ftronger the tire muft be 
inuide, than the Quantity of Lead requiritc to retain 
P 4 the 
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the Riguhs in a State of Fufion, being once wfiti 
ent» it may be compcnfattd by the Violence of thA 
Fire: Which being ncgleftcd, (he Kegu.'us of th» 
frtnairjing Silver hardening too foon, a Part of thfi 
Lead preferyed from its DeHigaion by the Silver^ 
i'crtiains joined to ic. Such a refiduoiis Part of Leaj' 
adhering to the Silver, js called in German SBIcfiS^ 

4. The Operation of coppclling being done, tM 
Grain or Bead of Silver muft be taken out of chl 
Fire with all Speed ■, left growing cold, it (houtd I 
congluftnated to the Copjiel by the Lith.irge : Fd 
Dtherwife, it can hardly be tak''n off, without Par 
cf the Coppcl adhering to it. The Coppel may alG 
fee left a while with its Bead under the Muffle, and 
this is better ; that ail the Litharge may retire into 
the Coppel: For then it is very eafily taken out, 
As for the refi, you may tee Part I. § iSi. Coro& 
The Operation of Coppclling being duly perfeSed^ 
the Bead of Silver will be full of fmall Cavities uo- 
derneath, 

5. By thefc two Proce/Tes (1. and II.) is coriv 
pleated the docimaftick Examination ofafiifiblc Or* 
whereby it appears how much Silver may be fttche 
oat of it wiih Benefit, by a metallurgical Operation 
For both being joined, anfwer cxadly to the gre; 
Opfiarions of Metallurgy. There are fome of thcl 
OperatTons, which thofe that are well verl'ed in d 
Waner, can perform logether, at once, and undi^ 
the fame Muffle 1 provided one Vefli.1 is no Itnpedi 
inentto the other. At Icalt the Coppel may be col 
vcniently heated, at one and the fame Time, and i 
the fame Fire, while the Sccrificaiiuii is performed i 
the Teft. 

6. There is no Lead fold, but contains fori 
Silver : For it is not always worth the Charges of I 
parating it. Such a little Mafs of Silver mod coil 
monly is one or two Drachms in every Centner 1 
Lead. Therefore, it occafions a very gteut Err^ 
when ft is left in the Coppel, and joins to the Rifgi 
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Ills frparated from the Ore sft^t the Lead is confumcd : 
For which Rcafon, this increafmg of Silver is always 
ftibftrai^ed by all accurate ASkycn, There^e, a 
eonfiderable Qiiantitjr of Lead is granulated at once 
for lliis Purpol'e, and weil mixt by fifting : Then 
this granulated Metal alone, mud be tried in a Cop- 
pel, in the lame Quaniity ultd to make the Trial of 
Ores i that you may have fcpjrately the Bead of SiU 
Ter it coniains. For this, while the Regulus of 3{l- . 
»cr, feparated from the Ore by the fame Kind of 
Lea^i, is weighing, is put into the otlicr Scale whicji 
contains the Wtighl ; to take awjy the Overplus of 
Weight, that was added to this Rt^iiius, by the 
fame Quantity of the Lead imployed for the Scprifi- 
cation and Coppelling. But whenever a Granula- 
•tion of new Lead is made, the detertnined Quantities 
of it commonly iniployed for the trying of Ores, 
muft be as many Tiines tried in die Coppelj even 
though you knew, that the Lead had alfo been digged 
put ot the latne Mine as the firll-, and melted out of 
its Ore in the fame Manner. For while Lead is 
finelted. Silver is not very equally iliftrlbuted through 
;jt'. Which proceeds from many Caufes, uf which 
tereafter. 
. 7. However, we mufl: alfo obferve in general, 
that all the additional Ingiedicnts, which we ufe in 
fuch Operations, muft be tried, to know whether 
they let any Silver fail into the Keguliis of Lead, and 
|h)w iruch. For the Litharge itlclf is Ibmetimes 
ioaded with Silver. Therefore, it is proper to try 
*ie itfelf in the Coppel, or the GUfs of Lead made 
^(Wltof it, before ihty nrc imploycd. Ccpper, Iron, 
■^nd bthcf Metals, are fcldom altogaher defliiute of 
Silver: And though they contain fo little of it, tliat 
the Error proceeding thatfrom is baidly fcnfiblci 
*everthelcis, you muft beware of (he niinuteft Mi- 
^kes : For a great Number of them, tliougii ever 
fii infignificaht, conftitute, when colicfttd together, 
lin F.rrrir. *.'hirh U nm 1 nivm filterable . 
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PROCESS m. 

To predpildle with Lead iy Scerificatien, Silver out of 
an Ore thai cannot be waPed clatn, and which is 
rendered refraBary, by a Mixture of unmelallick- 
Eartbi (Part I. $ 33+, 336, 338.) 

TH E Variety of ihofc Things which rcndci" 
Ores reiradory require a difi'erent Manner of 
treating them. But there arc fome Ores rendered- 
refraflory, by a Mixture of an unmetallick Earth, 
fome of which are, and fome are not frparabie by 
waHiing. If they are not feparablc, you muft pro-' 
cecd in the following Manner. 

APPARATUS. 

1. Bruife the Ore into an impalpable Powder bjr 
grinding in a Mortar j to a liocimaftical Centner of 
it, add alikcQuantity of GlafsofLead {Part\. § 54.) 
finely pulverized : For the more exaftly both thefc 
are mixt together, the more eafily the ScorificarioQ 
afterwards fuccecds. Put this Mixture, togechec 
with twelve Centners of Lead, into the Tefl, accord- 
ing to the firft Proccfs (N". 2.) then put the Tcft 
under the Muffle. 

2. Make fiift under it a ftrong Fire, till the Lead 
boils very well ; When you fee ic lb, diminiih the 
Violence of the Heat, according to (he firft PrtKcfil 
(N". 3.) but keep it thus diminifhed a little longer. 
Then, finally, incrcafe the Fire again 10 fuch D&J 
gtcc, till you perceive the Signs of a Scorificatioa 
and perfeft Fufion. Sec the whole Proccfs I. Now^ 
this Procefs lads a lit{]e longer than the foregoingi 
and requires a greater Fitc towards the End. 

3. It Ibniccimes happens, that a very refra£tor| 
Oie cannot be fufFiciently difiblved by Litharge] 
and that a Mafs which has the Clanimincrs of Pitch, 
fwims upon the Regulus, and upon the Scoria^ 

ihem- 
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Aemfelves which are already fubdued in part : 

jSfoul'ce this.fhuE the Vents of ihc Furnace, to dimintffi 

ftche Fire ; Then gcnily louch this refraftory Body, 

l,Vith a fmail Iron cold Hook, to which it will imme- 

^ately ftick; lakeirofFfoftly, not to lofeany Thing j 

pound it into a fine Powder, adding a little of Glafs 

vCrf Lead; and put it again into (he Tcft, ihen con- 

■•tinuc the Scoriftcalion, till it is brought to its Pcrfe- 

But you mull always examine the Scoria of 

four rcfraftory Ore; lo fee whether there may not 

K fome Grains of the Regulus difperfed in it : For 

llbmetimcs ilie Scoria's that grow clammy, retain 

r ibmething of the Metal : "Which if you fufpeft, 

pound the Scoria into a fine Duft, and thus the 

Grains of Metal will appear, if there are any left j 

becaufc they can never be pounded fine. 

4. Silver is fcparated out ot the Rc^ulus by copeJ- 

ling (N'. 3}, according to Procefs 11, But while 

^ you arc weighing the Rfgului of Silver obtained, 

I, you muft put into the oppofite Scale, the finall Maft 

[ ef Silver, which has remained in the Coppel, out di 

the twelve Centners of the Lead employed. [See 

Procefs U.) • 

The life and Reofom of ibe Procrfs. * 

I. All Earths and Stones are refraftory in the Fire: 
for though fomc of them melt naturally in the Fire, 
U lliofe that arc vitrificabte do; neverthclcfs, all 
the otiiers, a very few excepted, mclc much more 
Mifficultly than Metals, and never become fo thin in 
Ibe Fufion, as ii required for the fufRtitnt Precipi- 
^tloD of a precious Metal. But Litharge itfcif does 
not convenitT.tly difTolvc thcfcr refraftory Mutters by 
ibe Help of Fire alone, unlefsyouadd lome mecha- 
nical Mixture to them : For the very Moment the 
laid Litharge penetrates through the Interfticcs of the 
lefraAory Ore, and begins to dinbivc it, a tenacious 
Mafs is produced, which hardly admits any further 
Dilution by the Litharge. You may fee it plain, if 
kTOQ make Coloured GUircswiih n~,ctallit.k Calxs: If 

you 
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faturate the Metal that lies hidden in thcni. Paf 
which Reafon, this fuperfluous Sulphur difTipatcs ii 
a middling Fire: But if it had been mixt with Lead^ 
it Would have rendered it refraftory, nor could il' 
afterwards be difllpated from it {Part I. § 142.^ 
without a cotifiderable DcftrucUonof the Lead. Th< 
white arfenical Pyrites, turn alfo a great Quantity 
of Lead into Glafs, on account of tlie Abundance o£ 
the Arfenick they contain. For which Reafon, thcfe 
Ores muft be prcvioully roafted, that the Sulphur 
and Arfenick may be diflipaied: Nor ntcd you fear, 
left any Part of the Silver be carried away by thtf 
Arlenick : For when Arfenick is feparated from anjr 
fixt Body, by a certain Degree ui Fire; ic carrital 
nothing of tliat Body away with it {Part I. § 74, 
329.) 

2. Every Pyrites has Iron for its Bafis : But this isi 
not only rcfradory of its own Nature, but has mucW 
ado to melt into a thin Scoria even with the Gla&; 
of Lead. 

3. Near a-Kind to thefc is an unmetallick Earth,' 
annexed in great Plenty (Parti. § 316, 323.) t<r 
every Pyrites. Therefore, after the Sulphur and ArJ 
fenick are diffipated, the only Thing remaining mf. 
be done, is, to ule the Methods we have defcribcdl 
in the third Procefs. ' 

PROCESS V. • 

Precipilaijm 0/ Silver out of Iron, Ly Sccrificatien. 

APPjiRATUS. 

1. T)UT one Centner of Iron reduced to Filings, 
r^ or 10 thin Lamina's, into a glals Cucurbiie 
cut off in [he Middle, [he Belly of which mull be, 
luted over; then pour upon itas much Oil of Vitriol,- 
diluted in about eight Times the lame Quantity of 
Water, as is required for the DiOblution of Iron: 
Put the Cucurbite again upon the Alhcs or a warm 

Bed 
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i of Sand -, that the Diflblution may be made by 
E_gcntle Heat: This being perfcft, put burning 
nis under ii, that the boiling Dinblutiun ma/ 
kkcn by Degrees •, till the remaining Mafs be in- 
iely dry, of an afh-CoIour, and hard: Wht-n you 
i it fo, then urge the Fire, till the Vcflel grows 
^-hot : Thus will the Oil of Vitriol be for the 
ateft Part difiipatcd : But there will remain at 
[ Bottom a pulverulent, d.irk red Caput Moriuum, 
liich mud be taken out of the Veffd, without loling 
jy Tiling of it. 

ka. Divide this into two equal Parts, and grind 
Ich of them fevcrally with a Centner of Glafs of 
pead : Put any one of thefe Mixtures, tugether with 
■ht Centners of granulated Lead, into a Teft, and 
btnpleat the Scorilicatiun, in the Manner defcribed 
■ the third Procefs. 

" 3. Burn oft' the remaining Regulus's feparately in 
■n> Coppels, according to the fecond Procefs, and 
iisigh the remaining Beads of Silver: They will be 
feth of equal Weight. Then fubftra6b the Silver 
proceeding from the Lead added: And thus you 
will know, how much Silver may be fetched out of a 
Centner of Iron. 

Anetber Method. 

1. Put one Centner of comminuted Iron, and two 
Ccnincrs of crude Antimony, into a fmall Crucible, 
and clofe it with a Ti!e, and then put it into a ftrong 
Fife, that ic may melt: When it has been in a per- 
feft State of Fufion for five or eight Minutes, take 
it out, that it may cooi. 

2. Break the Crucible when grown cold : You 
will find Scoria's at Top, and a Regulas underneath: 
1 hrow tile firft away, and pound the R:guius to a 
fine Powder, and fcorify it with twelve Centners of 
Lad, upon a continual, though not over-Hrong 
Fire I till you fee the Lead quite covered with Sco- 
ria's : Then pour it out into a Funnel i nor are you 
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tai^e io much Nonce of the Scoria's, asof [l»c R 
gklm-t wliich mu(l be tough, and of a light Leaj 
^olour wiibin afid withuuc. If it pr^vts blacjcJL 
and brittle, it (hen is nm &xi yet to bcuuF \uk» i, 
(^oppel, but it muft be put into the Teft a fccoq 
Time, and die Scoriftcation be repeated ; Tims 
all the Antimony W. at laft confymed. 

3. Let the CoppcHing be performed, a* iii tl^c ( 
c«p3Pffifcfa.. , ., . -^ 

I. Iron, in its metallick State, yields neither 
Lead nor to Glafs of L".-aJ. Buc when it is dcficoy 
by llic Privation of its Phlogifton, and difpof'ed / 
a Vitrification, it is eafily dilfolvcd by ihc Scoria 
the Glafs of Lead -, and mclis togctncr with it into 
thinly fluid black Glafs. He therefore that attemj 
aScoriBcation, mufl: previuuOy pound ihisGlafs ys 
JTnc, bccaufi; this promotes very much the Di/Bf 
tion of the Phlogvlloni which is caGly obcain^ed 
gcid Spirits diiToTviii^ Iron 1 tut mofl; perfeiUy 
Oil of Vitriol : For this deprives Iron of Pait of 
Phlogifton, ciuring the Solution itfejf: As ¥f,fli 
fee from the inflammable Spirit that rufhes cut, a 
is produced in the aitual Spiution not oni_y of In 
but alfo of Copperand Zink, The fame Commit! 
tion and Dctlruftion of Iron, is alfo peiformed v^ 
Sulphur, if this is mixt with Filings of Iron, " 
melted fi[(l in a clofe Tefl by a gi-nilc Heat, 
finally burnt intiitiy in a ilronger Fire: But the ] 
folution is never made fo perfefl thus, as by the' 
Methods; For the Sulphur is much foonerbumi, 
fore it can fufB(.ieniiy penetrate the Irpn. Spli 
poured upon red-hot Filings, difiblves tbem inflc] 
but then it can hardly be taken out of the Veffi 
on which Account it is not rendered fo proper /(» 
Scorifi cation, as by the firft Method, unlcis 'it 
beaten fmall and roafted a fccoiid Time; 'Fhc v 
fame Operation is much better performed with ai 
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.lulphurcous Pyritc?, which hash been ihoroughly 
^ovcd to be deftiruie of Silver-, if it is ground ro- 
fahtr with.in equal Weight cf Filings of Iron; and 
apofed ro the Fire, lo chc fame Manner as was faid 
'wut Sulphur. The Sulphur, however tixE in the 
"yritcs, requires a great Fire to be cxpellcdi and by 
Means of ihat Heat penetrates and dilTolves the Body ' 
f the Iran at the fame Time, tillat lafl, the Fire be- 
ing made flill greater, it is iniircly diinpated. But 
TU» Method has the Inconveniency, that the Mafs of 
be deftroyed Iron is greatly incrcaretl, and rendered 
bore rcfraiftory by the unmetallick Earth of the Py- 
* t%: Wherefore the prefcribed Quantity of Lead, is 

t fufficieni in this Cafc} and twelve Cencners mull 
|ji: added to each Part. 

2. Crude Antimony is the moft potent Mmflruam 
If Iron, pinly on Account of its reguline Subftance, 
^)d partly bccaufe of the mineral Sulphur that con* 
Biutcs about one quarter Part of it. Therefore, a 

Buble Qi,ianiiiy of it, mixc with Filings of Iron, 

iflblvcs them foon, in a middling melting Fire ; but 
1 at the fame Time the Iron abforbs the Sulphur 
Ifihc Antimony {Part I. § 147, Coroll. 3J, and to- 

ethtr hinders the Sulphur from gcrtlng inio the Sil- 
ver j becaufe Iron is a greater Friend to Sulphar 
{Bui. Coroll i): Therefore, Silver with one Part 
of Rtgulus of Antimony (which both difiolve each 
other alike) (inks to the Bottom ; and it is, as ie 
were, wafhed ck-an of the Iron {Pari \. % 4.67,) by 
the faid reguline Part. But, that this Precipitation 
miy fuccced pcrfcftly, a pretty ftrong Fire b re- 
quired, and mufl be continued for fome Timej and it 
Would not be amifs, if a little of the Iron (hould fc- 
piratc and turn into a ReguSia. Nor muft the Rega- 
Ita be poured out into an Iron-Cone, but muft be left 
h the Crucible, and be taken out of it, by brcaklog 
it when grown cold : For fo fmall a Quantity of 
Scoria, being too foon cooled, would ei-.fiiy retain 
litmcthtngof the reguline Part together with the Sil- 
ftf. Tbercfwe, this Rtgvlui muft be prcvioi^y 
Q_ IcotiHci 
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fcorified with Lead: Becaule the CopptI cannofbeMf 
any Rtgului of Antimony : Fof when [his is joined 
with Ltjd, it fpliti itic Coppcis, and often corrodet 
them to fuch a Utjticc, rhai the whole InfiHe of iheiti' 
fwtlis like a Spunge. Therefore, al'icr the Scorifi-, 
caiion, you muft have Re^iatd to ihe Regains alonei 
to know whether its Briukrds and black Culour,* 
coniniiinicated to it by the Regulus of Antimony^, 
will require the He[Xtiiion ol the Optrant'n. Buti^ 
you are pfcviouOy lo exaniitie, wheiher the AntU- 
muny contains Silvtr in it : Which may be dore it*'- 
tifdy by th*' fame Mf ihoil already delcnbed relating 
to Silver. For the Regaluj and Silver is precipv- 
tated out of irudc Antimony by Iron, Copper, Lead- 
and Tin, But, before this Examination is made, 
all thcfc Metals mult be tried liki-'wilc, to know whe- 
ther any Silver remains ot thcni alter the ScoriScaiio^ 
aiid rhe Coppelfing. and what (^laniity. 

3. As Iron is ot fiith IJilpoliiion in irs Ore, rfrtfr 
it turns itito GUIs by means of I'ire alone, on a^ 
count of its Wnnt oi a pure Phlogifton 1 it is pUia 
enough, wliy Iron-Ore is fit to be I'tOfificii with Lead, 
without any previous DilTipation ot iis PhiogilTon; 
Although it ije the only Ore rcfraiflory to fuoh a De-: 
gree, as not to be brcught without great Difficulty to' 
a fufRcienr Degree at I-'ufion, unhlsit be jointd t04 
great Quamity of mineral Sulphur, or Arlenick. 

PROCESS VI. 

Stpartiisn cf Silver front Copptr, fy ioppeliit^. 

I. TJ Pduce rhe Copper it.to Filings or thin Plaia^ 

JrV which ytiu miifl cut into Imall Ciis *ifh 

""Pair of Sheers: Weigh one Centner, or one Marl 

'-Of either; ami fixtcin times the Weight, with Ri 

gard to the Copper, of granulated Lead: Putthl 

latter w tS a I .adic into a large well-baked Coppd ( 

make a great lire, and continue it fd, till the Lead 

begins to Imoak well and buil: Then .idd the Ct^ 

pa 
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flpt up in a fmali Paper, |1> ih« it Baj*fc»^ ,_. 
Kifcil intu the NlidUle of the boiling Lead: This 
nrclcrvcs ihe Copper, which adliercs lo ilie Border, 
ifpm being dit^culd/, or even m>t diflblvcd at all. 
J_, 2. When alt ihc Copptr is dillblved, fupprcls tlus 
pirc, till you TcL' on the Surface of ihe jult-nielttd 
xad a Smoak wandering licie and there, and the nu:- 
iJIicJt Mafs not very luji,h nor bright, but low, mo- 
ptratciy whicr-, and tiK Coppel brown, as Ur as ic b^s 
KB penetrated by the Lithafge. However, take 
^are that the Ebullition of the Lead dues rot ceafe 
Mirely : For it is a very good Indication of the Dtgtee 
.J tbc Fire. If you employ too great a Fire, you 
(fill certainly iofe fome of your Silver i cfpecially» 
"I you are not provided with the beft Coppcls. 
_ 3. When you fee the greatdl Part of the Metal 
blrcady confumed, imreafe the Fire gradually, and 
niake it pretty Urong towards the End, that it may 
(Dm qwe bright and clear. Then take out the 
"rPppeli and if the Operation has been rightly made, 
u will find the Bead of Silver, if there was any in the 
Eopper, quite bright, and furrounded with bright 
Ifrocia's <]f a yellow Colour, in Foim of Cryftals. 
^e Coppel is always tinged with a dark Colour. 
kut if you perceive the Grains of Silver, either quite 
krk, or only the Surface of it tarnilbcd with dark- 
Doloured Scales ; it is a Sign, that there is Hill a great 
» Deal of Copper mixt with it : Which mull be attri- 
buted 10 the Dcfeft of the Fire or of the Lead, or to 
tiieioo lateltnmcrfion of the Copper into the boiling 
Lead: For then, a confiderable Fart of the Lead bc- 
jconfumcd, ihe remaining Hart has not the Power 
nfumtng the Copper fufliciencly. But if all the 
via U intirely vanilhcd, you have ufed too great a 
t in the Middle and towards the End of ihc Cop- 
ling: In which Cafe, you mutt, for the grciier 
ruriiy, repeat the Procefs. 
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Uft dW Skafiwt tf tBrflvrefi. 

1. Among ail M<fttl», ar>d all the Mincrili wMtfj 
iifc fcpararcd from Gold rod SHvcr by Lead, Coppc^ 
fa tfvc only one that rtmatfW joiiwd to the rtCduoui 
Hepilxt of Lead afrer the Scorification, and k Be tb 
undergo the Coppciling: For the othet^ either are nb* 
at aft received by Lead ; or, if they are, it nje&'S abd 
defttoys thcfn Wore the Scorificitioo-, or, if thcf 
rcmuQ united with the Lead, thty fj^it and corn "' 
the Coppds. The Coppets ate alfo t^ly fp)ir, 
pcdally the larger Ores, when you put Lead into tbi 
before they arc qoitc red-hot. 

2. The Scoria which ii produced during ttiU PrtW 
cefs \% indeed that common Li'harge, which is fold 
It is a Tcxrjre of fmaU fcaly Lamina's looking likt 
Glimircr, and if ycu break it, k refills hke other J 
iharge, by a cenain Toughnefs. 

3. There is no Metal but Copper alone, thattnela 
tbgpthrr with Lead into one Mafs, and dies the COj* 
pels wiih a blackifli Colour. TheteCore, wKert yo^ 
lee ihi-s you may fafely conclude, that there is Cop 
per in the Lead. 

PROCESS VII. 

Prtcipstatun ef Silvtr eat ef 7?a, fy Scvr^tOion. 

APPARATUS. 

1. TAlvide one fingle Centner of Tin !nro 

JL/ equal parrs : Put each of them into a frp4 
TSte "i\ft, and add to each fixtcen Centners of gra 
tmlnirJ Lrad, and one of Copper: Pot the whol 
■'iihdcr the Muffle, and make a very ftrcng Fire : Th 
'' Tin willhc calcined immediately, and fwim upon tbl 
'Lcad'/*jr/ \. §41.) 

z. Then dmiinilh the Fire a little; till the Aflrt 
IflK'tbe llD that iwim at IW do no longer fparfcle 
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^Wnai you fee this, add with a LaJle two Centners 
Ipf Glafs of Lead i^to cacli Tcftv ia fuch Manner, 
I' that ic may be I'pread wide, through rne whole Sur- 
r-ftcoof ihe rejtifled Calx. Thus iIk CaU of ihc Tin 
P is fo n?uclt involved and penetrated by ibe Glafs of 
ijLead* ^ai at Ufl; it changes in Form of a Pow^kr, 
I j{)Cp tbe tenacious Form oi~ Q\a.k. If you perceive 
i this, increafc the Fire to its higheft Degtee; ftir up 
I t-bn Scoria's with a warm Pukcr, and when you have 
I iefsn |he Signs of a compleatrd Scorification, pour 
I ouc the M.ifsi and for the reft, obfervc here the 
I iame Things, which we prefcnbed in ihc third Pio- 
Ijccfs. 

I 3. The Scoria's being fcparated, put both Regu- 
l.iw'j ieto two Coppcis well heated^ and put into a 
|> tiufd Coppel fixteen Centners of Lead, and one Cent- 
I- ner of the fdrxM Copper which you have nfed for the 
I Scorificacion (N'* i.) of Tin j that you may be able 
I to dcterminp, how much Sdvcr, Copper, and Lead, 
L ttwfc Quantities contain, which mull be afterwards 
tjtvbllradled (Proc. U. N" 5). For if you neglcd to 
Bi^o this, you cannot be fuie of having fepariued (he 
I- Silver Ifom the Tin. Let the Kcgimen of the Fire 
W be the lame during (he CoppelUng, as in the fixih 
' Proccfs. But the other two firft Reguiui'Sy mull 

weigh the faine ta the Balance : If no*.* the Pro^clf 

mud be repeated. 

I Another Mctbiid. 

I |. Reduce your Tin into thin Lamina's or ir^ 
kh Filings*, or, if it is brittle, poaiid it to a fine Pow- 
I-* der: Then put two half CeiU'iet»of ii yito two fcpa- 
k rate Tells ■, put them Qoder the IVlul}le, and make a 
V middhdg Fi.-c, that they m.iy turn to Aihcs: Theri 
P' take out thcTctts; Mix with each Part ot the A flies 
Vviwo C<BntDcr»af Glafs oi Lead, and then put each 
I leparate Mixture wiih twelve Centners 0/ Lead into 
p.iheiinx' Teds, add i»::iforii) it)c Scoriticatiun in the 
vJiui)(iJS4U(>n<-'[ abiti the third Ptuccfs. llut mike the 
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prlling according to the fccond Proccfs. And (Itiis 

wiU the Opsration proceed without Copper, 

2. The Calcination of Tin is more ipecdny per 
formed, if you put into the Tcft half a Centner of- 
Tinupon twtlveCentnersof Lead, and lay ic on the 
fore- Pan of liie Muffle that is lefs hot : For then the 
Tin will be perfcflly calcined in a few Minutes. ^ 
Then take out the Veflels; let them grow cold, that '" 
ihe-A(hes may be collected; mix them with Glali 
of Lead, and, finally, fcorify them upon [hcfanae hei£t 
and in the fame Tcft, as before (N" 1 .) 

Tbt Ufe and Rtafons ef the Proceji. _ ;■ ' * 

I. The firft Method by which the Scorificadoh is 
performed with Copper, is more fpeedy than the 
foregoing: Bur, on account of the Copper added, 
j'ou muft not only add an enormous Quantity of Lead, 
bccaufe Copper requires fixieen Times the C^aniiiy 
of Lead to be dtftioycd (fee the fixth ProcclsJ, buc 
you muft: befides examine alio fe|>arately in a Coppel^ 
whether the Copper contains any Sdvvr, The two , 
laft Methods arc cleverer j but thi:y can hardly lie,' 
perfei5t!y executed in two Hours: Becaufe the &iori»' 
of Tin, without adding Copper to it, is with great- 
Difficulty brought to the fami; Degree of Perfeftipn, 
as when Copper is added. 

PROCESS VIII. 

f*y^»p**« *H 4^ "f silver vjilb Copper^ hy Cop- 

' y{..: ,, I '.,1' I pilling. '"■ 

"^1.;." :!, J fi P A R J T U S. 

<?. O UB the Metal upon the Touch- ftnne welf 
iV wiped, and compare the Procf-Nctdlcs; to 
know nearly «hat (he Propoition of ilie Mixture is, 
vf Coufle Low much Lead muft bt: added, to 
tiic Copper: But as the Lead ntcripiry 
for 
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or the confuming of the Copper, is not in a Quali- 
ty proportionable to that of the Copper^ when 
his is mixt with Silver; we diall here indicate the 
Quantity to be added in every Cafe which was pre- 
fcribcd by Erker\ though fonie others differ very 
much from him. But we fhall take for our Exam-i 
pie a Series of Needles, made according to the Mark 
divided into half-Ounces and Grains (Pari I. § 290). 

^ Ounce. Sil. i Ounce. Copp. Marh of Lca^ to he added. 

4 
6 

8 

J2&13 — 4&5— ? 10 

9-^12 — 7 — 4— 14 

4—8—12-^8— 15 

1 -r-4-.. I 5-Hr 12— IjS 

Every Body may caGly reduce this Table to the 
Needles made according to the Mark of the Avoir- 
dupokls, or that of Karats: Nor is it necefTiry to 
proportion the Quantities of Lead to be added, fo 
far 35 one half-Centner. 

2. In the mean Time, let the Metal to be tried 
with the Needles, undergo the Operation of Cop- 
pclling, together with the Quantity of Lead indi- 
cated (N^ 1), as in the fixth Proccfs. Only you 
are to obfcrve concerning the Regimen of the Fire, 
that you mud make it the gentler, as the Silver is 
allayed with a greater Quantity of Copper; and on 
the contrary, the fmaller the Quantity of the Allay 
of Copper is, the ftronger mu^t be the Fire to be 
ufcd in the Operation, As for the rcrft, all we 
have faid in the fixtli Procefs doth likcwifc belong 
to this. 
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For Cqpper is die more oeKoded by the Sitvef^ to 
Proporaon asicil iD4elftrlE^aDdhr!™>t wkh SO- 
ver, and vice verfa. For Inftaoce, ulf an Ounoeof 
Cdpper b conrntne^ ln^ QppM) kfrJSmm^- 
Ounces of X^ead : Buc if one half-Ounce of. Cdpjper 
is confounded id dieFire^ wick-^iglE bal^Ouoces ^ 
Stiver, fixteen half- Ounces of jjetd will never foflket 
codeftroy the whole halfnOw i i o »il Qoppffe 
if y€ii have foopd 9Mi]by. ^(Xpcsrimtti-iii 
licy of Ijnd. ihac Ui^cieftc, m<|im 
rimeot anew^ withMlf »n*43u9M, ^^X^?gf0{vka 
, wiOr fixceen balfrjQumr^of ^var i^ yM^i^ (B^idiiC 
the^£wi»kQ9«WJty;Qf. Xxad, wbKb jft (b4 firikijOkife 
]iad:lhe Ppwvft (IT ««aieMh)g:«lie.^lllie«lQD^ 
the SHver, ift% up means Aifflckiitii n^iwiiyi^^w 
whole Copper into Scoria-; and that feme more losad 
muft be added : and fo on. 

2. Thence you may derive the Reafon why Silftr 
cannot be intirely freed from all Copper by copel- 
ling? Btfides, you will never buy any Lead^ that is 
altogether void of Copper : For you will Biyj id so 
Place any Heap of the pureft Lead^rcs, that areMC 
(lightly mixt with Copper-Ore, or Pyrites. Now, the 
perfed Separation of luch a fmall Quantity of G<^ 
per, which is indeed very difficult, would fiever re- 
pay the Charges of it^ wherefore, it remains lo 
the Lead, after (his is melted out of the Ore. Them- 
fore, whatfcevcr Quantity of Lead yeu may ufe for 
xhe Purifying of Silver from Copper, there rtm^s 
always fomc minuic Qiiantity of the Latter adherent 
to the Former : And as Copper is the more diffi- 
cultly feparatcd from Silver by Lead, as the Propor- 
tion of the Copper with Jlegard to the Silver dimi- 
nifhesi for this Reafou, a greater Excels of Lead 

is 
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B^Squired with Regard to this reHduous Copper, 
nban is neceflary, even in the Lead itfelf, wiih Re- 
l^rd [o ihc Copper mixt to it. He therefore who 
Mcnnpts the d^uI^ intimate Depuration of Silver by 
Bobppelling, mult previouny render the Lrad per- 
bpftly pu^c ^^^^ ^'' Copper: of which hereafter. 

^Hfen PROCESS DC. 

^B^mi^A>/f Silver cut t/its Ore^ by coppelltHg akm. 

C '. APPARATUS. 

m. T^OundoneCentriCTof iheOrei roaftic(Prw. 
K J; IV, N". \.)\ when roafted, beat it to a moft 
Mubul Powder ; and, if it melts with DiHicuIty on 
■she Fir«, grind it together with one Centner of Li- 
Blhirge, which is not ncccflary, when the Ore melts 
MtlUy. Then divide the Mixture, or Che Powdec of 
B|he Ore alone, into Bveor Ux P.nts, and wrap up 
MTcry one of them fcverally, in fuch Bits of Paper U 
Ittn contain no more than this fmall Portion. 
■ ^ 2. Put a very large Coppel under the Muffle ^ 
Hloill it well firli, and then put into it fixteen Ceat- 
Bbers of Lead : When the Lead begins to I'moak and 
■lioil, put upon it one of the faid (N°. i.) Portions 
BVitli the fmall Paper it was wrapt up in, and dimi- 
Dialh the Fire immediately, in the fame Marnier as if 
■Vou would make a Scorification in a Tcll^ but in a 
UeQct Space of Time. The fmail Paper, which turns 
Eprdenily to Afhrs, goes ofT oi itfctt, and docs not 
Hpralibly increafe the Mai's of the Scoh^i's : The Ore 
Kjirocccdirg therefrom, is caft on the Border, and turns 
Bd Scoria's very foon. Increafe the l-'ire again imme- 
Hfliattty, and at the fame Time put another Pordon 
B«r the Ore into the Coppel, as was jul> now Hud: 
K!rbc fame Effci^h will be produced. Go on in the 
K-famc Mani^er, till all the Portions are thrown in^ 
ft»nd confumcd in the Ixad. I'iiially, dcdro/ the tt' 
BcMining Lead with a Uronger Fire. 
|. 3. Tlie 
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3, The Silver that was in the Ore and the Leatf, ', 
will remain in ilic Coppcl ; If you take out of it the ', 
Bead proceeding from the Lead, you wilt have (he 
Wcignt of the Silver contained in the Ore. If the 
Ore employed was eafy to be melted, all the Scoria 
vanilhes ; but if it was refraftory or not fufiblc, all-- 
the Scoria doc5 not alwsys go away ; but ihcre re- 
mains now and then fomething i^jf it in the Form 
of Duft. A great many Ores and Metals may be 
tried in this Manner, except only fuch as fplit and 
corrode the Coppels : There are likcwiie Ibmeof 
them, which muft be previoufly prepared, Jn the 
fame Manner as is required, w render them fit for e 
going through a ScoriBcacion. See all (he foregoing ; 
Procefles, 

Ube U/e and Reefons of the Precefs. 

1. The Ore thrown at feveral Times upon Lead ,j 
boiling in a Coppel, may be diffolveti wiihout tbe , 
foregoing ScoriRcation. But this is very far fronr / 
having an equal Succefs with ali Kinds of Ores ; For '. 
there are Ores and MeuU which refift very much, to j 
their Dillblution by Litharge; and which being on ibis ^ 
Account thrown on ihe Border are not fufficier.tlj i 
diffolved i becaufe the Liihargc fteals foon away ji>to ^ 
the Coppel. Ncverihclers, there are fome others^ y^ 
ithich vanifh intirely by this Method, except <be 
Silver and Gold that was contained in them. ii 

2. A previous RoaUing i^ n^icrfiary, firft for iJid ,; 
Rcafons mentioned {Free. IV. U/. N". i.)and iheo ^'. 
becaufe the Ore thrown upon boiling Le.id, (brfutd ;i 
not crackle and hap out: For, having once paiTgd n 
the Fire, ic bears [he moft fuddcn Heat. , r 

3- Though this Method requin-s no previous Sca^ ,J 
rificailoh, you are not to conclude from thence, that ^ 
it is the faniewich the Operacion by which Metallur- , 
gifts frparaie Silver from its Ores : For in thtteCslcs * 
a Scorification is always pteviouily made : For which \' 
Kcafon ^ 
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^f^thde two Operadcns are not always attended' 
•H the fame EfFefts. TT|iy 

PROCESS X. 

i paring of Silver by Lead, in a hrgt Tifi, hy f 
Bfaji of BeUows. 

AV T ARArV S. 

i U T into a large Teft made in an earthen Pot 
iPart 1. Plat. I. Fig. W.) and dried bcfore- 
in a warm Place, red burning Coals, dil it is 
itioghly dry, and quiie burning hot. Then make 
[olein the Hearth of the Smith's Forge, fit to re- 
ive the Pot with its Teft, and fill it with Alhcs, to 
1 a Height as that the Border of the Teft put into 
? be as high as the Hearth of the Forge. Place 
ot in a horizonul Siruacion, and fill the Space 
ren the Teft and the Cavity of the. Hole, with 
3 well prelTcd down, left they fhould be eafily 
I away. Then difpofc the Nolcl of the Bel- 
B fuch a Manner, that, blowing obliquely down- 
li, it may play ftrongly upon the Cavity of the 
\ : And this you will know to be well done, if 
i Wind proceeding from thence, diffipates the 
Bics fallen into the Teft. 
. put into the hollow of the Teft, To much Straw, 
per, Linen, or worn-out Cloth, as is neccflary to hin- 
e Surface of it from bring damaged by the Silver 
to be put into it; Put your Silver thereupon, and cover 
ii wHI all over with red burning Coals: Then excite 
iHc Fire with the Bellows, till the Silver metis; This 
(inne, remove towards the Bon'er the Coals hitherto 
kcjJt in the Middle of the Teft. Add ncxc fomc 
r.c» Wood and Coals, efpecially towards the Bellows \ 
''^d place the Coals all round in plenty, provided 
'^■'■ytionot intercept tlie Sightof the MaJs in Fufion: 
Afulj nnean while, contl/iOe to make a ftfong Fire 
'h'lhfc'BUft of the B;IIows." 

3. Tlien 



I 



Vr Then add at fcvcral Times fome L^^d rcdocfd 
ihtO'fniail Globules of a deietniined Weight: The 
iamc Phenomena will appear, that were rnentionct! 
{Free. U). Goon with adding fome Lcadj and then 
diminifh the Fire a little, which muftnot be greater 
tl\in is oecefiary to keep the Silver in Fufion: Copli- 
lioe thus till ihe Silver is rendered quite pure: 
Which may be guelTed nearly, from the Examinatioa 
previoufly made of its Purity or Inipurity, by the 
Needle or by a docimaftical Trlil; and from the 4- 
ready-con fumed Quantity of Lead, that was-jydged 
neceflary for the Purifying of it. However, you 
will be more fure uf thts ; if, the Lead being cop- 
fcined, you thruft a moid Iron- Wire in.io the melttd 
Silver, and look upon what adheres toil, the Ififtao: 
5 is fetched out, to fee whether i,t is become yello*, 
jf white, poliflied, and malleable: If not, more 
Lead niuft be added. The melted Silver niuft be 
ftirred fomftinies with a aookcd Iron {Part I. /'ii;. 
IV. Kg. IX}, towards the End ; that the L^ad^ pof- 
fibly adhering underneath, may be intJrcJy con- 
fumed. 

4. The Operation being fifiifhcd, pour Watp, 
Drop by Drop, or with a fmalj Stream, upon the 
mcUcd Mafs v that the Silver may grow folid. When 
it is fo, take it out of the Teft with a Wedge, rub 
off all the Filth and Alhes adherent to it, with a Br»&- 
Brulh made of linall Bfafs Wires colleded Jhip a 
fmall Bundle, pouiing In the mean Time cpnUaotly 
fome Water upon the Silver. 

T&e Ufe mJ Rfafo/». (f'tht Prcafs. 

I. Take Care in this Procefs, that the Fire ben 
TOiitinued too flrong: For by thit Means the T?l 
%rbw foft, and a grtat Deal of the, Silver is 1^ 
'For the fame Purpofe, tlie Tctl muft be put inio^ 
Pit, and furroundcdon all Sides wiih Aflics-, wherel 
you hinder at the fame Time the Pot that cnnia^^ 
ihc Teft, from fplittiog and falling down, and all tlw 

Silver 
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Silver from being fptlled, if the Ted fhould at the 
IJme Time con:rafl alargc Crack. 

4. If you add the Lead a£ fcvcral Times, Ac puri- 
fying of the Silver may be peformed, with a much 
Icfs Quantity of it, than that indicated in the eighth 
Proctls, However, though, m this Operation, the 
Silver be fbund pure at Top; neverthelefs, Pan of 
t^e Lead, which is heavier, commonly hides itfelt 
BWdcrneath {Prcc. 11. Uf. N". 3), unlefs the Mais in 
bfion be now and then ftiircd with a Piece of Iron, 

E'^ ards the End. But the fame Inconvenience may 
prevented in t!»c fmall Tells or Coppth, if you 
|ke thcfc little Vellcls with an Iron- Wire, while 
If Silver is ftill in Fufion, that this bting melted may 
>, fhakcn. Whence it plainly appears, that Silver 
\ Lead mixt only by Fire, are not fo well mixt to 
(h other, as that a pcrlcflly proportionable Quan- 
y ot both may. be iound in any Part of the Mix- 
re whatever: Which, being either unknown to or 
tleftcd by Artilicers deceives them very often. 

'^. By this Method, a confidcrable Quantity of 
Iver may be puritied at one and the fame Time : 
Qi if a vcfy refractory Scoria is produced, for In- 
iDceby aMixtute of Tin, it muft now and then be 
nk to the Bottom with a Poker, that the Sliver 
ay be wafhed off from it: And thus caft on the 
ftrtter of the Teft. But it is proper afterwards to 
limine fuch a Scoria, lo fee whether it has not car- 
ed away with it, a Quantity of Silver defctving the 
hargies ot a Separation. 

, 4. The Lead may again be reduced out of the 
'erts employed in this Operation; nay, this Lead 
noC even willioui iomc Silver; efpccially if the 

Kfts were not good, or the Opcraiions not cxaftly 
de: But then it will be proper again to ufe the 
mc Lead for a like Opetaiiunj that the Silver may 
at laft be feparated from it. 
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PROCESS XI. 
fHpvifyhig 6f Silver in a Urge ?*<[*, «ril*:./J 

>(..> ■ APPARATUS. .„, A. ^ 

I. "D UT the Tin inclofed in an Iron-Ring {Part J 

\^ Plat. I. Fig. VIII), into che Furnace tt^r^ 
fenwd (Par/ 1. Plat. IV), as you may very welTon- 
deiftand, from the fcveral Figures of the Furnace 
and from the Dcfcription given of them. When 
the Teft has been red-hot in a ftrong Fire for about 
half an Hour; put into it the Silver wrapt up in Bits 
of Cloth or of Paper, and divided into fcvcral Por- 
tions: Fill the Orifice of the Furnare with red buri>- 
ing Coals, which muft be ki[}itled with a Pair of hand- 
Bellows, till the Silver is in Fufion. 

2. This done add fome Leadj diminifti the Fire a 
little: And do the rcfl as has been prefcribed in tbc 
foregoing Proccls. 

^be Ufe and Rtajom of the Pretefs. 

1. The purifying of Silver is made in a moch 
reaccr Manner, by this Method than by the forego- 
ing: And as the Regimen of the Fire may be obferved 
here with great Exadtnefs fo the Silver is puiified 
■with a lefs confiderable Lofs : For which Rcafon it 
is always preferred to the foregoing, when you are to 
purify Silver mixt with a great Deal of Copper ; But 
it is a very long Operation. 

2. When you ate to purify only a few Ounces, of 
one fmgle Mark of Silver-, you may put fuch a ftnall 
Apparatus into the docimaftical {Part I. Ptat. HI. 
Fig. I.) Furnace. 
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PROCESS xn. 

iJ Methcd ioftl(£i Specimens cut of ^Utab that bave 

teen rffiitd, as well as out ef iheje that are melted 
tcgetber wilb Sulphur and y^rfeniek, thai there may 
he the fame Proportion ef the Mixtures in the latter^ 
as there is in the former. 
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' E have, in ihc foregoing Proceft, explained in 
wliat Manner Silver, together with the Gold 
ttutt ties hidden therein, may be feparatcd from fo- 
jcign Bodies : But you cannot conclude otherwifc 
thatt hjrpotlicticatly from ihtie Proceflts, how much 

I Silver and Gold may be fetched, out of a greater 
Quar-Uty of the fame Matter, from whirli you have 
t^Ken your Specimen for chedocimaftical Trial : For 
Snlljncr, whether there is the fame Proportion of In- 
arc:!itnis in a fcparatc Specimen, as in the whole 
Mafs to be tried. But fuch an equal Union is not 
hlways met with, in pure Merals confounded toge- 
tlver by the Fire: Which we have lecn plainly 
(Proc. X. i'f. N*. a); where Silver melted with 
Lead, and lel't to iilelf, was not evenly diJlblvcd by 
|lhc Lead, but the fame Portion of the Mixture con- 
wd more Silver at Top, and icfs utiderncaih, and 
ad in nn inverted Proportion. The liime Thing 
(ippens tikewife with Gold and I^ad, and with Cop- 
Kr and Lead : Unlcfs you have Kccourfe to fomc 
her tn^nual Operation bclides the Fire, in order to 
iMftin a more pcrfeit Mixtme. Bcfidcs, it alfo de- 
*ndi much from the greater or lefs Degree of the 
~ire V which nr.ay incre:!ff, dimirifh, or totally dif- 
jrb, the Adion of the Mtnjlrm. Nay, the Mix- 
[lurt of fnmc Metals, for Inftanrc of Gold, Silver, 
i Copper, which cflfily difiolvceach ocher equally, 
'> much iioublcd by the Addition ot Ibmc other 
J for Inltancc of Lead j that an equal Pro- 
nion of (he Mcials is no longer prrrervi-j in every 
tart of the Mif* : For Gold and Silver, yieldirg 
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more to Lead than to Copper, fink to the Bottom if 
Company with it \ fo that the Mixture is much richef 
ID Gold, Silver, and Lead there, than in the Middle 
and at the upper Surface, l^ut if Sulphur and Arfe! 
nick are joined to the Mixtures of Metals, ihfy can. 
not bur make a great Alteration ihere : For as they 
both diirolvc one Metal more greedily than another ; 
ihey not only render the Mixture incqual, but foni©. 
tithes deftroy it intirely : So that a Metal diflblva 
by them, becoming liglu^r, it fwims at Top Iiki 
Scoria's, while the other Part of the Mixture linfc 
towards the Bottom, by its Gravity. 

A? P A R A TVS. 

1. When Ores grofly melted, arc collefled i 
brittle Reguius'i in the Beds of the Furnaces, you ar 
lo proceed in the following Manner. Wiih a Ham 
mer and a Wedge, feparaie I rom the Hegulus iwj 
Piecesof equal Weight, for Inftance of half an Ounctf 
(hat is, one in die Middle of the upper Surface, bc; 
iween the Centner and the Circumference -, and th) 
other in the inferior Surface of the Regulus, but ( 
the oppolite Side. Beat both to a fine Powder, i 
which wei^h a CenCnej-, and, as Sulphur, Arfcnlcl^ 
Iron, and a Portion ot unmetallick Eanh arc i 
wanting thcieiit, proceed according to Proc. IV". 

But when you have a Mind to examine a grcat^ 
Number of Reguius's, togctlier in one and the fan* 
Trial, cut off Bits from each RegubiSt in the Manno 
mentioned : you iiccd only take Care, that ih 
Weights of the Bits cut off be nearly proponiono 
to the Weights of the Rtgulus'i : Beat them all into i 
fine Powder, and do the icft as before. 

2. But, when you are to examine Regulus*s [ha 
are not brittle; Bits mufl: likewifc be cut off, in thi 
Manner juil(N«, i.) mentioned : But, when cut, i 
weighed cxaftly, you mud put ihcm altogether inti 
a new Crucible, well rubbed with Soap within, ai» 
nicltthem: When they arc well melted, ftir thetU 

I ■ immcdiatell 
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STilely with a dry Stick half-burnt; that th^ 
pay all be well tnixt together: Leave them (o for 
"lout one Minute 1 then ftir them again for the laft 
STimc, and throw into ihem a fmati Bit of Paper 
pided up, and rubbed with Wax or Tallow: And 
" "aile it burns with a clear Fianie, pour the who'e 
Mais at one Stream- into the Moulds {Pari I. Plat. I}, 
wig. XX}, placcdquite horizontal, and rubbed with 
Tallow; and let this grow cold of itfclf, together 
priih the Mais therein contained. But the Mafs ta- 
cen afterwards out of the Moulds, and commotily 
called Itigsty as is alfo the Cone itfelf {Pari I. § 223), 
■ muft be fmooth, folid, and of an equal Thicknefs alt 
found: But if it appears rough, and ihc Infide of the 
Crucible (as tar as the Mafs ha? touched it during the 
melting and the pouring out) is fcen covered with a 
metallick Skin, it is a Sign that the Fire has been 
defcftive : And conftqucntly an equal Mixture has 
not been obtained, Befides, a Fire too great and 
continued too long, produces a Scoria fonictimcs Ib- 
lid, fomctimes fpongy, full of Bubbles, covering the 
Mafs here and there when it has been poured out and 
cooled, or infinoacing itfclf deeper into it, while it 1* 
pouring out ; If this be the C.ife, the Procefs muft 
be repeated. If the Mafs is in good Condition, 
fcour it well with Coal-Duft, and weigh it, to know 
how much of iisSubrtance has been loft. Then cut 
off from it a Bit, in the Place which is diftant one 
quarter Parr of the Length of the whole Mafs from 
each Extremity, in fuch Manner however, that the 
Mafs may at the fame Time be divided by a tranf- 
rcrfal Scflion. This done, fubftradl as much from 
the Centner or docimaflical Mark, as all the Speci- 
mens cut oS' from the Rfguluj's, and weighed toge- 
(ber before the Fufion, have loft of their Weight: 
Let the reli go for an intire Centner or docimaflical 
Mirk, and with a File make the Specimen, which 
you have cut off from the Mafs of the Ingot, equal 
to it. However, take care not to fcrape olF aoy 
■ Thing from another Place, except from the two Sur- 
R faces 
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faces which have been formed by ihe tranfverfaL 
Seflion v efiietully if there h any Lead in it. The 
Scoiification is made as in Prcc. IIJ, but without, 
Lcad-Glals, Nevcrrhclefs, if an impcrfc<5t and re* 
traftyiy S' oria is protiuccd, pour upon ir a little ofi 
Lead-Gldfs, tofubdue ir. Let the remaining Regu[ia- 
go through the Operation of coppeliing, as id 
Proc. II, or, it (here is any Copper, as in Pree. VI. 

3. By thefc Precautions (N". i, z) all the Silver 
and Gold remaining out of the Tcft, or reduced into 
the Form of Tables, may and ought to be cut off 
and prepared for a Trijl: However, it is not always 
neccffary to begin by a Scorificatton ; unlefs lron„ 
Tin, ^c are mixt to ilie Mafs ; We have already; 
Ibewcd the Manner of managing them, 

4. When Coins are to be tried, you mufl cut offl 
3 fmall Bit from thtm along your Diameter, and witd 
a hilc reduce it 10 ibe Weight of the Mark, in th^ 
fame Mjnntr as the fma)! Bit cut off from the Maft' 
of the Ingot. ' 

5. But when Coins of diOtrent Kinds, and old; 
Utenfils, tlut have been coloured by having been. 
boiled, are to be examined, the Thing is hardlj^^ 
done with more Eafe and Security, than if all thefe 
Metals are granulated (Piir/ 1. §216, 21 7.) together. 

The Ufe and Reafons of the Prscefs. 

I. There is alnioft a greater Care required, in the 
Choice of thefc Specimens, thjn in the Operation it-' 
feif, by which Gold an! Silver arc fcpaared from the 
other Mincrjis. Great Errors may be committed, 
when an Ingot is to be melted out of the fmall Maircl 
cut off. For Sulphur, Arfenick, Copper, Lead^ 
and all the other Minerals, evaporate in I'art, when 
ihe F'ire is cou ilrong and two long kept, and partly, 
lurn lo Scoria's, while the more fixe Part of the Sil- 
ver and Gold rer.ains : For this Reafon, the' 
Proportion which ought to have been prcfcrved \xi 
the rcmaiuing Ingot, it uken away: Whence it hap 
pens, 
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i^^pwHi^Iiac ihe Examination indicatesagreater Quan- 
tity of Silver and Gold, than [lie Mixture ou: of 
which the Sprcimcns have been taken, dues in Reality 
contain. But this may be avoided, if you fubftradl 
that Part, which the Specimens taken together have 
loft in the Fire, from the Centner or (Jocimaftical 
Mark : That the remaining Part may be taken for 
the whole ; Thus the Silver and Gold remaining after 
the Operation, will pcrfcftly anfwcr to the Quaniity 
contained in the whole Mafs of the Mixture, 

2. When Lead enters into the Mixture together 
with Copper, the Ingot ought never to be extin- 
guiflied with Water: For the Copper growing cold 
on a fudden in Water, contrails, and repels ihc Lead 
iltll in Fufion towards the Outfidc, and towards that 
Part of the Ingot which is immerfed the laft into the 
AVater. Likcwife, the Ingot is always richer in Sil- 
ver and Gold, in the Place where the Cone has been 
inclined towards the Horizon, than it is in the oppo- 
fitc Extremity: Which is efpecially true of thofe 
Mixtures, in which Lead and Copper enter together. 
The Reafon of this is felf-evident, from what has been 
Taidat the Beginningof this Procefs. BultheCopper 
mud be tried before it is roafted, to fee whether it 
containj Silver, or Gold: For after that, their Sepa- 
ration is hardly worth the Charges (^Parf I. § 468, 

3. Old Utenfils and Coins may be very well tried, 
" f previoufly granulated. For when the Boiling hap- 
pens to render them white, or when the Metal with 
which the Allay has been made, is not mixi in an 
evtn Manner, you arc infallibly deceived. Now, 
they are rendered white by all fuch Bodies, ascorrodc 

erthc moift Way, and leave the Silver untouched. 

1 fuch Silver is allay'd with Copper, you muft 

* wipe it very well, or make it flightly red in the 

■cj that the fatFilihrnefs may be dilljpated. Then 

pft It into a Brafi-Kcttle tinned over, and pour upon 

ftnwogh of uriifti Small-Beer, or of Water, that the 

R a Silver 
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Silver may be intirdy immerfed : Then throw into 
the Liquor a Quantity of Sea-Salt, and Tartar: Put 
the whole together upon the Fire, and make it boil: 
Thus will the Copper be eroded from the Surface in i 
few Hours, and the Silver remain alone. Therefore, 
though you had put the moft poliftied Lamina into 
(he Fire, you will rake it out quite deftitutt: of Brighc- 
nefs, but of the whiteft Colour. Then walh it with 
Small-Beer, and rub the Surface of tlie Silver, with 
Brulhes made of thin Brafs-Wires. But if this Surface 
is again rubbed with a fmooth Piece of Steel, it reco- 
vers its former Polifliing. It is here rcceffary to 
know this deceitful Colour, not only when you ule 
the {Pari I. § 300.) Touch-ftone, but alfo in adoci- 
maftical Trial: For when the Specimen taken off 
from fuch Silver, is thin, or of a large Surface, ie 
leaves more Silver in the Coppel, than if you cut 
from that Silver a fmall Bit of the fame Weight, in I 
Place where a lelfer Surface has been contiguous tO 
the corroding Solution. 

PROCESS XIII. 



Tbtviajh'mg (Parti. §337, 479.) ef en Ore^ 
der^ difficult to be metted, by Earibs and St9na, 



APPARATUS. 

i.TJREAK your Ore in an Iron-Mortar, to 
_|3 Powder not very fine : Weigh twenty < 
thirty liocimaltical Centners of it, in a large Balano 
Put them into a waftiing Trou,^h (Part I. Plat, t 
Pig. XVI.) pour fonie Water upon them, that tl 
Powder of the Ore miy be thoroughly moi(t: Tb« 
have a Vefirl full of Water, the Di^tmcter of whid 
mull be a little larger than tlie Length of the Trougtt 
Take the Trough with your kh-Hand, at the To 
of the hinder-Part, and dip it Sorizonully into thf 
Water, and move it gently with your [ight-HaotJ^ 
from the fore-Pan ot the Trough, which is Icfs dcei 
tovai^ 



Assaying Metals. 

irds tlic hinder Parr, which is deeper: Then rake 
out the Trough, and incline it a little on the forc- 
Parti that the Water may run our, and the heavier 
metollick Fart remain at the Bottom : Repeat this 
leveral Times over, till the Ore remains quite pure. 

a. If the Ore is inherent to a very hard Stone 
karcJIy yieJding to Iron, fuch as aic Flints, and the 
■Other Stones of that Kind, or to a ponderous, cal- 
careous, Spaad-like Stone; it tr.uH tirit be weighed, 
and then be made quite red-hot in a Crucible, and in 
this Condition be thrown into a Veffel full of cold 
"Water, and after that be pounded very fine and 
waihed very clean. 

3. When the Ore is wafhed, weigh it, and try 
one Centner of it : that is, according as the Nature 
of the Ore requires it. Thus you will eafily com- 
pute, how much Silver or Gold, you will be able to 
cbtain from twenty Centners of Ore. 

7be Ufe and Reafons of the Procefi. 

I. From what has been juft laid, and from what 
was faid {Part I. § ^38) it appears, that every Ore 
will not bear walhing; it fticws likewife what kind 
of wafliing each Ore will require j and what Ores 
can be waHied without a Preparation : Of this laft 
Kind are (hole which confirt uf folid pure PariiclM, 
and li^ hidden inafoft fat kind of Earth, or in Sand. 
Thence, you likewife lee, in what Manner they muft 
bepreviouHy pounded, or calcined (Compare /'iir/ I. 
$ 337). By Calcination, you not only break Stones 
into Pieces with greater Facility, but Ores bcfides 
melt into folider Maflcs, which mod commonly are 
^iccifically heavier, on account of the Sulphur and 
Aifenick in a Manner difpcrfcd through them. 

3. The Intention of walTiing 16, to render the Ore 

more traflabie in the Fire ; and to hinder the metal- 

littt Parts from being difficultly precipitated, or 

cvea totally detained by fo great a MaCs of Scoria's, 

R 3 aod 
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and that^a much greater Quantity of Ore may bc 

fluxed in the fame Firt-, and in ihe fame Time. 

3. But the lighted Powder waftied off, muft fome- 
iJmes be tried: Fcr it nqw and then happens, that 
ihe Water carries away a greater Quantity of Ore, 
than there remains of it in the Bottom cf the Veficl: 
In which the mofl: cxpcrienc&d People are oftentimes 
dercivtd. Nay, the Waters which run by Veins of 
Qres, (ommoaly enough carry Part of them away, 
and after having dragged it a long Way together with 
them, at laft let it fall at the Bottom of the Channel. 
As for the refl, fee C. /ignc. de re Met. Lib. Vill. " 

PROCESS XIY. 

7be purifying cf Silver wilb Nitre. 

APPARATUS. 

I. r) Educe your Silver to Grains, or Plates; put 
Y\ them into a Crucible: Add about one quarter 
Pait uf the dricfl Nitre pulverized. Put upon this 
Crucible another of a lefl'cr Size, having at its Bot- 
tom a Hole about as large as a Pea, in an inverted 
Situation, that the Border of it may be received into 
the Orifice of the other. Shut up the Joint of the 
(WO Crucibles, with a Lute that may bear the Kirc: 
And when this is diy, put the Crucibles in a wind- 
Furnace, and furround them with Charcoals, to the 
Height of the Bottom of the upper Crucible, and not 
further. 

a. Then light the Fire at Top, and tncreafe-it 
till the VelTels arc middling red-hot. Then with x 
Pair of Tongs take a burning Coal, and hold it at 
one Finger's diflance diretftly above the Hole at the 
Bottom of the upper Crucible: If you fee a fudden 
clear Light produced near and about the Coal, toge- 
dicr with a irackling Noil'c, this fhews that the Fire 
has adlually the requifite Degree of Strength : But if 
»^:3 ri'Jierdoes not appear at all, or only very faintly, 

the 
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the Fire muH; be incrcafcd. I', ao AecoDinrf, yoo 

hear a violent BI2A of Air, (x>miiig jbufc m-id) 1 laud 

crickting Noifc, ibougfa you have oac par the jbo*r- 

mertioQcd Coal »[ Top, the t'irc i&umviokm, and 

mult of (ourfc be dimiiuOxd. Winch fadag mt^ 

ic&ed, you will noc only fuStr a greai lja& oS Sd- 

L ver; but large Veficts, ciuxgrd viih a gtca Qno- 

I city of Niire, now aod thco burft aiuodcr wiih Vgy. 

I lence and Danger. 

^. When thU Ph e nomenon it orrr, incxcafe the Foe 
as mucb as is aeccSiaj to aiake tke Sttver mdi «id»- 
out any Addition : Take the Vcfick out of the Fire: 
Break the under cr^, when it is grown cold : Yoa 
will hnd the Regulas of SDver at BomiHi, and alka- 
line Scoria's (commonly greoi^ xTop. If the SiU 
ver is not yet fufficinuly purified, or 100 rigjd flil, 
•put it into another Cmoble, and this tfag^ 0|ko jam 
-« wind-Furnaoc, throw upon it a lioie Xitxe, 
Ifoun as it melts, poor it into a Mould for I _ 
^Thus it will be purified of every tbii^ tiix's 
Gold. 



TbeUfeaad Ria/tns tj the Prwfi. 



. We have already coaf;iicrcd iPart L f 1J7, 
1 6 1.) the Action ot Nitre u^tca Mctais an^ Hemi- 
MetaU. Tberdore, if you operate lo a due Maiuiei:, 
SiJver is, by this Method, rendered perti^ly pjie 
and eafy to be bent. But if your Silver is vay im- 
pure, a (hiill Matter ot it is drftioyed in thi> Ofna- 
lion; which muft be afcribcd 10 the ftra-.g Detona- 
tion of Nitre with other Mrtal^ and ;o the Clamati- 
efs of the Scoria's made by their Calxs. 

2. The Nitre in this Procefs teems panly to be- 
some volatile, aod partly locbangeinroaBxt Alkali, 
b very pure, that there remains not the leall Foot- 
kep of Nitre: For when you pour upon it Oil of 
Vitriol, it docs not in the IcaCl excite the unplcaf«nc 
Bmell of/^ua f'artif, which nevcrthclrfs is cosimontjr 
proiluccd, when yuu prepare lixt Nitre in ijie uA ' 
R 4 ' 
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Manner: Tbe Reafon of this Direrfiiy is, that 

do not Imptoy a Fire fuflicienily (boog, to coni'unie 

or dillipalc all Sorts of Nitre. 

3. Silver thus purified for rhe firfl Time, has al- 
ways in it a fmall Quanti[y of heterogeneous Meul: 
But if you melt it a fecond Time ("N". 3.) with Ni- 
ne, and pour it out, the Moment it is in FuGon, yoa 
free it of that Refidue, and render it very eafy to be 
bent. But your Silver will not acquire fo great a 
Degree of Purity and Flianinrfs, unJeb you pour ic 
out the veiy InAanc it is in Fufion. For the Nitfe> 
when left too long in the Fire, diflipates, or changes: 
And when this happens, the Metals calcined by the 
Nitre, though in ever fo fmaJI a Quantity, are r^ 
duced by the fat Exhalations of the Coals, and muck 
more ftill when the Coats thcmfclvcs fall imo them: 
Kor is [he refiduous alkaline Salt an Obflacle, but ra- 
ther a Help to this. And as Gold, above alt, is reo* 
dered very rigid, or even quite brittle, by the Icaft 
Quantity of Tin, Regulus of Aniimony> i^t. the 
Realon is plain, why unfkilful Artificers, try tea 
Times and more, to render Gold pliant by Means 
Nitre, before they can obtain it. 

PROCESS V. 



Precipitation ef Silver out of the fatm Bodies as wnv 

mentioned in the fortgoing Pr«ctffts by Scor^ficatitMt 
in a Crucible. 

APPARATVS. 

I. fTS H E Body out of which you intend to prcci* 
X pitatc Silver, muft be previoufly prepared for 
a Scorificarion with its proper ingredients j of which, 
we have already fpoken in the foregoing Procefsj 
then in the fame Manner, and with the fame- Quan-i 
tityof grjniil.iiedLead, put it into a Crucible ftriflly 
rxaminci^, (hdt it be intire, folid, not fpcckltd with 
black Spots, like the Scoria tf lion, crpeciaily at) 
infcrii 
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mtSlor Part, and capable of containing three Tii_ __ 
as much. Add befides Glafs-Gall and common Salt, 
both very dry, and enough that, when the whole is 
melted, the Salts may fwim at Top, at the Height of 
ibout half an Inch. 

2. Put the Crucibic thus loaded into a Wind-Fur- 
nacci (hut it clofe with a Tilej put Coals round it, 
but not higher than the upper-Border of the Cruci- 
ble: Then light them with burning Coals, and jn- 
creafe the Fire till the whole mehs very thin: Which 
will be done by a middling Fire, maintained always 
equal, and never greater; leave it ihus for about one 
Quarter of an Hour, that the Scorificatinn may be 
ptrfcftly made: Take off the Tile, and ftir the 
Mafs wiih an Iron-Wire, and a little alter pour it 
out into the Mould. 

3. When the Regulus is cleaned from Scoria's, iry 
it in aTeft by coppcllingit. 

I Thi Ufi and Rtafom ef the Procefs. 

^ I. The Scorification of any Ore whatever, or of 
any otlier Body fetched out of Ores, may indeed be 
made by this Apparatta, as well as in a Teft under 
the MufHe: But it ferves chiefly, to the End that a 
greater Quantity of Metal may fometimei be melted 
from it with Profit : For you may put mjny common 
Pounds of it, at one fingle Time into the Crucible: 
fiui then you need not obferve the Proportion of Lead 
|wcfcribed in the foregoing Procefs, nay, a Quantity 
of Lead two or three Times lefs, is fufficietH a^tjurd- 
ing to the different Qualities of the Objcdt. But tSq 
Mafs Will certainly be Ipilt, uulefs you chufe a very 
good Crucible. For ihf re is no VciUl clurgr-d wiLh 
Ijiiharge,, that can b?ar a firong Fire having x 
Draught of Wind, without giving Way through ic 10 
the U'harge. 

2, YouaddGIafs Gal! and common Salt, that they 
may fcwward the Scorifidtion, by Kwinimingat Top. 

' ~ r the rcCn&iry. Scoriii rejected by the Litlur^e, 
-< and 
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I. All that wa .lii r-rr L \ i^-. J>il k a.) 
is very well ar-d -i^r, Bj: jra — ."=- a^^ Lr^c a>- 
wards the Ewi; ia: •.Is 5-T*r wiici is pcriaps fiiJ 
inherent in d:c Mixnirf, x -g CL::kcr iL;r:^lT«d by 
the Lead, may be -recif iuiic, iz^ urk :o the Boc- 
tom; or that the S-ipcur rziy be ir.dre^y ukea a«-af 
by the Lead [L c\^ \i :i h^ re: beer, ihoroughly ce- 
ftroycd by the Iron. Tarr* ire a'ib fcxc cxhcr Nle- 
tals, that have the fasie E£e^ -, b u: Lead is choien 
in this Cafe, becaufe it is very coove^ientiy feparaced 
* fccond Time from the Silver: For there is always 
ionnething of the prcclpi:at;ng Metil, that mixes with 
^c Metal to be preci pirated; the more fo, as the Se- 
paration is more cxadtiy done : For who can fo exactly 
fctermine the Point of Saturation, and the Degree of 
the Fire? 

a. You muft not ufe Filings quite fpoilcd with 
^yft: For they have no Virtue for ablorbing the 
Sulphur. 

3. The Crucibjcs, which have fcr vcd to ihcfc Pro- 
ccfe, retain a liiile of the Silver, efpecially if ihcy 
»c rough at the Infide: For this Reafon, tlic Hunct 
.Crucible, fo long as it remains intire, muft always 

fcrvc 
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fervc for the fame Operaiion. But when i( breaks n 
Pieces at laft, and the Bits are plunged into ihc boil- 
ing Lead, all [lie Silver is feparated from it: Whicfi 
Lead mud fervc for the like Operations, as well as 
that which is reduced out of larger Tefts: Thus all 
the precious Mcta! is preferved. 

PROCESS XVIL 

yif exlraSing ef Silver , by ^tnalgamation. 

APPARATUS. 

I . T T 7 A S H the Ores, Earths, Stones, and SawL 
W in which Silver lies hidden in its mecallici 
Form, according to Proc. XIIl. When wafhcd, 
fufe themin Very lour Viiegar, in a wooden orGlais 
Veffel perledly clean : But about a tenih Part 
Atlum muft be firft boiled and difiblved in this VI 
negar, that the wafhed Powdtr may be intircly co 
vercd over: Leave them thus for one or two Day 
and Nights, 

2. Decant the Vinegar, and wafh the macerate 
Powder in pure warm Water-, till the Water b 
comes quite infipid, when juft poured upon it : D 
the Powder s put it into an Iron-Mortar; Thcnai 
Mercury four Times the Quantity of the dnt 
Powder, and with a wooden Pertle, ending in a larj 
round Head, and adapted 10 the Infide of the Mortl 
by iis Figure and Size, beat the whole, till you d 
every little Part of the Powder rendered of a btackil 
Colour by the minute Globules of Mercury mil 
CO it. 

3. Then pour Water thereon, and continue t 
Trituration for a While : becaufe you thus will Wi 
away the tcrreftrial Powder and the other hetcrogen 
oils Bodies remaining, and bccau[<: all the Global 
of the Mercury, will by ihat Means be aggregate 
to the Silver and Gold. Pour out the turbid W 
icr, and add fotne freih i then grind the whole agii 
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the remaining Powder be wafhed off at la(£ 
Then dry the remaining Amalgama with a Spunge» 
and by a gentle Heat. 

7be Ufc and Rtafons of the Precefi. ' 

I. Amalgamation is chiefly ufcd, when Silver liei 
hidden in its metallick Form in Srones, Earths, and 
Sand. But when it is in a State of Ore, the Bodies 
that concur wiih it to form the Ore, muft be diffi- 
patcd (/*«•/ I. § 463J : Otherwife, the Amalgama- 
tion would not fucceed. Therefore a previous Wafh- 
ing muft be made, that the other Bodies which can- 
not bediflblved by the Mercury, may be walhed off 
as much as pofliblc : For, untcfs this be done, the 
Mercury cannot adl freely upon the Silver : Nay, if 
the Walhing is done afterwards, a great Deal ot the 
Mercury is wafhed off together with thefc heteroge- 
neous Bodies. For which Reafon, likewife, the Ore 
is foak*d in Vinegar prepared with Allum, that the 
lerreftria! dufty Bodies, or even the fat Ones, may 
be wiped off the Surface of the Silver. As for the 
itft, ice Part 1.^6^. and fello-.iino. For this Reafon, 
the Mercury fometimes refufcs to dilTolvc the Silver: 
Which neverthclel's is correfted, if the Mercury is 
rubbed with common Salt and Water, and afterwards 
»aO»ed very clean. 

a. If you continue to grind the Amalgsma with 
Water, longer than till you fee no more Filth in it; 
the Water poured upon it will neverthelefs be always 
turbid, and you wil! lofe Part of your Amalgama. 

3. They make a particular kind of Mills, m which 
I great Quantity of Amalgamations are made, arid 
which arc well defcribcd by C /f^riccla, dt rt Met. 
Lib. VI 11. 
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PROCESS xvni. 

^e Separalien of Silver from the Amalgama. 

J P P A R AtU S. 

I. Q Pread a thin Leather upon a wide earthen at 
^ Glafs-Vcflcl, very clean: Fold it up in th<! 
Form of a Bag, and pour ihe Amalgama into itj 
Then tie the Bag very ilrorgly at Top, that th? 
empty Spaces of the Plaits may not give Paflage ta 
any Part of the Mercury, This done, if you com-< 
prela the Bag by wringing it hard, ihe major Pare of 
the Mercury will pafs through it, and run into the 
Veffel under it. If you can no longer fqucezc any 
Thing out, open the Bag, and you will find in it a. 
white Pafte, which fhall be the Silver and the Gold 
that were in the waflit Powder: But there remain! 
about an equal Quantity of Mercury ftili oiixc wilt 
them after the Squeezing. 

2. Put ihe remaining Pafte into a Glafs Retort ( 
and this into an Iron-Pot full of Sand {Plat. IV.- 
Fig. I.): Apply CO it a Recipient, in which thera 
muft be fuch a Quantity of Water, as that the Orifice 
of the Neck of the Retort may be immcrfcd intoitj 
Nor is it neccfiary to clofe the Joints with Lute; 
Make under this a ftrong Fire, till you fee the Mer- 
cury applying itfclf by large Drops to the Neck of 
the Retort, and falling into the Water, with a hif- 
fing Noife : But if you hear a Crackling in the Re- 
tort, then diminifh the Fire a litilci and if at laft 
nothing more is diftilled by the great Fire, let thq 
Retort grow cool, then take it away, and fplii it 
with a Thread dipped in Brimftone, which for ihil 
Purpofe mull be tied about the Middle of the Belly 
of the Retort, and fet on Fire: Then in the Frre 
with Borax tun the remaining Metal into a Mafs. 
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The Ufe and Beajons of the Trectfs. 

1 . As Mercury requires a Fire three Times ftrong- 
CT, [o be volaiiliztd, than Water does-, fo when it 
is rdblvcd into Fumes, it coagulates immediateiy» if 
touclicd by Water ; nor arc you to be apprehcnfive leit 
the Icalt Quantity of it fhould evaporate in open Vtf- 
fels, provided the Orifice of the diftillatory Veflel is 
immeri'ed under the Water. You are only to take 
Care not to immerge it too deep: For in this Cafe, 
not only the Neck of the Retort fplits eafity, but, 
when the Degree ot the Fire is very great at firft, 
and afterwards Icfs, the Water afcends through the 
Neck of the Retort, and falls into the Belly of it, 
which, on this Account, fplits when it is hot ; and thus 
the Operation is dcftroyed. But when the Neck of 
the Retort is not immerged, the Joints mud in this 
Cafe be clofed with Lute: But if you iniploy then 
too great a Fire, the Veffels burft violently afundcr, 
Willi I'ome Danger, bccaufc of the pernicious Fume. 
Befidcs, when your Fire is too lUong, Part of the 
Silver cafily gets into the Recipient together with the 
Mercury. 

2. If, for Want of an Apparatus for Scorificatjoi 
and Coppeliing, you have a Mind to indicate by this 
Method, the Quantity of Silver contained in the Body 
waflied 1 in this Cafe, the whole Amalgama mull be 
tliftillcd through the Retort 1 becaufe Part of the Sil- 
ver and gold gets through the Leather: Nay, there 
remains nothing at all of the Silver or Gold within 
the Leather, if you ufe too great a Quantity of Mer- 
cury, to extract a fmall Quantity of thcfc Metals : 
Unlcfs the Mercury be faiuraied with them, by a like 
previous Ptocefs-, and even then, you may be ealily 
deceived as (O the Quantity and Quality of the 
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PROCESS XIX. 

7* render Silver very furt, by Precipilatim euf ^ 
Aqua Fortis, wiib Spirit cf SaU, 

APPARATUS. 

I. WJ HEN Silver has been coppcllcd, difToIvl 
W it with Aqua foriis^ ma very ckm Glaf^^ 
Cucurbite: And if the Solution is the leaft in tht 
World turbiJ, fbain it through a double filtrin^ 
Paper, iijco another clean Glafs-Veflcl. Pour iniA* 
this Solution, by lictle and licle. Spirit of Salt, of 
Solution of common Salt, or Salt Amraoniacfc^ 
enough to produce a perfcift Aqua Rfgis (Part I, 
§ 128. yc) : The limpid Diflblution will inw 
mediately become milky : Let it reft for fome Hourly 
that the Silver extraftcd in Form of a white Powder^ 
may all fink to the Bottom : Which is IboncrcStrfled, 
by pouring a great Quantity of pute Water upon the 
Solution, if it be highly charged. This done, de- 
cant gently the I^iqiior a: Top. Bur, you mull poi.. 
upon the Calx adherent to the Bottom, frelh Water, 
or, what is ftill better. Phlegm of Spirit of Salt, of 
of Aqua Fcrlis ; that all the Metal may be cxtrafictf 
outot it : For the Calx is no longer diflblved in AqM 
Forlts^ nor in Spirit of Salt. Finally, let it boil 4C 
ftveral Times in frcfli Water, till the Calx and Wa- 
ter are at lafl: perfcilly infipid. Shake ihem toge- 
ther, and pour them into 2 filtring Paper, that the 
Water may go through it ; and then dry thi 
Calx. 

2. Put it into a Crucible, well rubbed on the In- 
fide with Soap, and cover it with aboiit one Haifa 
any fixt alkaline Salt, very dry, and beaten to a »ctj 
fine Duft : Squeeze the Whole well with your Fingw: 
Cover the Crucible with a Tile, and put it in a Wind- 
Furnace, and make at Grll a middling Fire for 
Quarter of an Hour, only to make ihc Vcfiels gro' 

red 
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red-hot ; and then increafe it as imuch as is required 
for a pcrfeft Fufion of the Silver and Salt. The Fu- 
lion being obtained, take out the Crucible, that the 
whole may cool of itfelf ^ or pour it into an Ingot; 
the Silver ihall be reduced perfectly pure out of this 
Calx. 

3. If this Silver-Calx (N^ i.) is expofed alone to 
the Fire, it melts (o foon as it grows red ; and if you 
then increafe the Fire a little more, it vanifhes in Fume ; 
when poured out quickly^ it appears a Body of a light 
fcarlet Colour, half-tranfparent, ponderous enough^ 
and fo tenacious, that it is difficult to reduce it to 
Powder, and if you break it, it feems to be of a fibrous 
Texture within : Whence it is called Lunit Cornua^ 
on account of its refembling the Horns of Animals 
on the Outfide. 

The Ufe and Reafons of the Procefs. 

I. Silver i^ not to be diffolved thft moift Way in 
Ajua Regis and Spirit of Salt; on<he contrary, when 
it is already diffolved in Aqua Foriis^ you precipitate 
it thence with Spirit of Salt : But fo foon as this is 
done, a Solution of the Silver by the Acid o\ Aqua 
Regis happens in the dry Way : For a confiderable 
Quantity of Aqua Regis is joined to the Calx of Silver 
precipitated to the Bottom; whence its Volatility 
depends. For this Reafon likewife, if you mix a 
little of Spirit of Salt to Spirit of Nitre, you eafily 
obtain the Separation of the former from the latter 
by Silver. See Part I. § 122. But the Copper 
whereof any fmall Quantity remains mixt with the 
Stiver, in the Operation of coppelling, is not to be 
precipitated by Spirit of Salt : Therefore, when the 
other Metals are confumed in the Copfx:!, the metal- 
lick Part of this Calx is perfeft and pure Silver. 
Gold itfclf is alfo perfeftly feparated in the fame 
Manner, if the Aqua Fortis it not quite faturated by 
tbe Silver. 

S a. Thi 
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2. The Spirits muft be pure,- and die Calx pei 
feflly Well waQtec) : Othtrwife you will not always 
purify your Siiv-cr. 

3. This Lutitf Cernua, muft be reduced the drf 
Way, that is, by whatcvir ablorbs j4^a Hfgh wii' 
great 1 orce. Thtrefore yuu (ce this Propefty i 
fonic Met3l% for Ifirtancf, in l^ad. Tin, and all the 
alkaline fixt Salts. But the Silver is fpoilcd anew t^ 
the two t'otincr, and a gr^at Qiianrity o( it is drftroycd 
at the fame Timi.-: Which may be gucfled from tha 
thick Smoak, which i* produced in a violeat Rcduo 
tion made after rhis Manner. But all your Silver il 
preferved by a 6xt Alkaly, providtd you ufe 1 propec 
Courff. 

4. IF you pour into the firft Liquor remaining frooi 
the Precipitation, and decanted, a iixt alkjline Li 
quor, or a volatile urinous conccnirated Spirit, 14 
fucli Quantity as Ihall greatly txcecd the cxaft Poin 
of Saturation: The Colour cl both, which was hard 
ly fcnfible before, turns toadeep Azure, which inul 
be owing lo the Prefcncc of Cfpper: For when ibi 
i& in a Iniall Qiiantity, tt diflblves the moilt Way ij 
alkaline Salts, and then produces this Colour. Th 
downy whitifii I'Dwdtr which is produced during thi 
Mixturr, and at firlt fwtnii like Flocks of Wool 
and then firks to the Bottom, is not Copper, 
procefCis from the Earth, which is produced in everj 
Regeneration of neutral Salts, and in which the fmal 
Quantity of Gold, whreh pofiibly was in the Silver, i 
mixi. 

PROCESS XX. 

To extract Gold cut of in Malrixs. 

jIPPARATUS. 

LL the Proccfles by which Silver is got out ( 
the Ores in which it lies hidden^ and is lep 
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^^^B&^ftiMn foreign Bodies, rrom Pfte. I. ro XVIK. 
belong to this Article. For Gold, as well as Silver, 
is free from the Aftion of Lead and Glafs of Lead, 
end fuftains the Coppel and the Tpft, in which all 
(be other Bodies lurn to Scoria's. Thercfurr, Gold 
mixt with Silver is collected in ihe very fame Procefs 
by which tjie fiid Silver is feparaied from its Ores: 
as wo have already mentioned feveral 1 imcs, in the 
foregoing Chapters. Amalgam.ition itielf is more 
proper to Gold than to Silvtr-, that is, as they arft 
both fiparatcd f(om their Mattixs by this Operation : 
For there is no Metal, that is not more fmjuently 
met with in a State of Ore, than in its mecallick 
State: But Gold is always found in a true metallicic 
fiuie t unJefs its Quantity is many Times inferior ro 
tliit of tht Silver adherent together with it in the 
fime Matrix. But Gold, even in this Cafe, cannot 
always be faid to be in a Slate of Ore (See Pari I. 
( 400)- Now, a true metallick State is required for 
w) Amalgarndtion; becaufe no Extra6liun can other- 
W'fe be made by Mercury. 
^■1 There is indeeda great many ProcelTirsrecommend- 
^Msd by feveral Artificers, for the extrading of Gold 
^Hdui ot its Mttrix; and by which they fay that you 
^^ Will obtain more than by the ordinary Method : But 
they, for the molt Part, are fo trilling and To tedious 
itt Uw Work, that they hardly dcfcrvc to be defcribed, 
fo fiu- they arc froip being worthy to be imitated. The 
moft common of them are thole, in which thi: Ore.is 
prepared by roaAingi which muft not be always nrg- 
Sedcdt as it Is fometimes altogether necciTary, But to 
repeat it fo many Times over, to extinguirfi the Ore 
•Ittreach roalling in Urine of Ciiildrcn, or in other 
i.ic« prcpand in a particular Manner, then to fcorify 
it firfl in a Crucible with Lead and other Ingredients, 
and afterwards to put it in a Tcft to fcorify it a fccond 
Time, and fo on, is a Method as filly as it is toil- 
bmei by which Gold is rather diflipattJ than it is 
cQllefled. 

S * W« 
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(mcw ^[>eifcAcAbr^Afc^G>M«tf|i wi 
1 aid thote bf wkich k js tsBMDd froM 

i,„ ., tufa: ufzi-as [hcfc Mcthooi dHtr &ti 

tfaofc woioi «e have already giren, iorike Scpoaboa. 
of Silver frotn ccbcr Me:als. 

PROCESS XXL 
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HE ( 1 aod Silver, maft 6rft 

_ bcw, gio/'ror. ILorVnL 

with a fufficie b Lead, that the otter 

MciaU may b ^uMCt. . i which a lintc more 
Licad is preficrauK to a Jcflcr vjuantity. Out of the 
remaimnff Regulus forge thin Places-, and wbeDcret 
the Metal grows rigid under the Hammer, oukc it 
red hot in a gentle pure Fire, whereby its Du^ity 
will again be rcftorcd. ... --t 

2. When the faid Plates are fufficiently thin, mh" 
them red-liot for the tad Titne, and cut cbcm into 
fmall Bits with a Pair of Sheers, and then keep dieai 
in a warm Place, in a Cucurbite madeof tran^MUCBt 
Glafs, pouring upon them a fufficient Quaatity <tf 
the pufc&Jqua Regis^ which muft'be ftrong eaopgh. 
In the mean Time, let. the prifice of the Cacurbice 
be ftiut ciofc with a Cornet of Paper, to prevent 
any Dull from falling in. 

;}. The Di0ulution bting 6niihed, pour out loftly 
the fupernatant Fluid into a vyide open Glafs-Vefiel \ 
taking Care that the lead Pan of the Silver, adhe- 
rent to the Bottom in Form of a white Powder, does 
notgooui along with it. Pour upon this remainingCalx 
I'umc Phlegm of Spirit of Salt, and make it boil with 
it awhile, that the rcfiduousDiflblution of Gold may 
' ■wa(hcdciir,an..iaddedtoihefirftbydecaniing. This 

done. 
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(Be, inff ifllate the Liquors over a gentle FIrt, TUP 
they are dry ; Put what remains into a Crucible, and 
cover it with Powder of Borax, melted beibre-hand 
with a little Nitre: Cover the Crucibfe clofc with a 
Tile i and make the Melting lirft wiih a gentle, and 
a little after with a great Fiie. Then pour it into a 
Mould to have an Ingot. 

The remaining Calx of Silver being wafhcd out 
of the Cucurbitc, by pouring Water upon ir, may jn 
a wide Veffd be decanted, and being dried by Fire, 
may be melted in the fame Manner. 

The Ufe and Rtafom of ibt Prcctfs. 

I. Al! the Metals that are diflblvcd in Afua Rfght 
muEl be confunied by Coppelling, before the DilTo- 
!ution; leftj being dilfolved together with the Gold, 
and inrpilTated, ihcy be again confounded with it : 
But the fmatl Quantity of Copper remaining after the 
Coppelling {Prcc. VIII. Uf. N". 2), being much 
divided by that Degree of Fire wWch puts Gold in 
Fufion, is deftroyed partly by iifell, partly by the 
Nitre, and turns to Glafs, and is received by the 
Salts. 

Gold may be prectpiuted quicker out of its 

'iflblution, by a fixt or volatile Alkali: But the Calx 

roceeding therefrom, which is of addrk yellow Co- 

mr, being diied on a gentle Fire, becomes that kind 

Gold called//«r«m /?«/iwi«a«/,becaufe, when the Heat 

not rncreafed too fuddeoly, but only by Degrees, it 

lecrcpirates with great Violence, and with a ihunder- 

ig Noifc, and Icatters every Thing round it with 

eh a Force ;is was hitherto never obferved in any 

;hCT Hody. We flial! ioon teach, how this ought 

(0 be reduced, or rather fcparated from the Salw, 

which produce this cliundr;ring Noifc together with it. 
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PROCESS XXII. 



T»fipiint* Gi^fimSikrir pitb Aqaa Fortii. 

' A P P J R ATUS. i 

It A Sj^d F^//j cannot corrode Silver off 'fnm 
^\ Gold, unUls the foftner be three Titnn in 
greater Qjumity tlian ihe latter {Part I. % 472)1 
It is not every Mixture of Gold and Silver than can be 
feparatcd by yt^ua Fcrlis. Lee thcreForc the Mixture 
of the while AHay be purified in a Coppel horn the 
other Mctah, if there is any in it-, and be tried with 
tlw Needles {Part I. § 295J. It the Allaj of it i» 
fuch, that it coniain* fix Carats or lefs of Gold, anij 
eighteen cr more of Silver; you may reckon it fit iq 
make a Separation with Aqita Fvrtis : If not, yoQ 
inuft cither add a fufficient Quantity of Silver bj 
melting together in the Fire, or make the Se^atatio^ 
with jiqua Rigist according to the foregoing Ptfri 
ceft. 

2. Now, if the Mixture is fo atiayed, as to adinH 
of the Ailion of Jqua Foriij; reduce it to fmal^ 
Plates) put it into a Imal) CucuttHle, and pour upon: 
'm a double Quantity of A^ua feriii, of a pTt^Xf 
Strength, and itict', that the leaft Qiianiity of Silvi 
may not be precipitated out of it (/"(ir/- 1% m, laj) 
then put it in a warm I'lace» with a proper Covciii 
If the Bubbles and red Smoak, which are produce^ 
during the Difiblmion, make you think that th| 
Slver is corroded, decani the Solution, white it f 
;et ■•Hixm, into another GlaA-VeOci, and pour upo 
what remains Irefli Aqui Feriij, but in QuaMil'_ 
twice as little 3$ the firll Time: Kxpote it again H| 
the Fire, 10 m^kc it boil; then decant it again wa(ni( 
and repeat this once mort-, then wafti ihc Refidua 
with f-cdi Water; which will be your Gold, qf 
d«k Colour, light, fpungy, and brittle, out ' 
which the Silver is conodcd.' 
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3. You may pour ic out, in the fime Manner ai 
you have done the remaining Calx ^f Silver, in the 
foregoing Proccrs fN". 3). But chefirft Difi'Dluiion, 
being iaturatcd, muft either be drawn off (Pari I, 
{ 125) to Icparate from it tlie Silver, which will 
ihtn be perfct^tly pure, ur it mult be diluted with 
Water: Put into it very clean thin Copper Plates, 
and immediately the Silver will firft cover the Copper 
all over, under the Form of veiy thin and fnull 
Leaves, and then by Degrees be precipitated to the 
Bottom, and the Sjlution, whicii was before dellicute 
of Colour, Ibatl be tinged with a grcenilhazure Co- 
lour: Pour this iogeih:r with the Calx into an edul- 
corating Vcflcl (Pari I. P/a/. 11. Mg, XillJ and ex- 
polc it a while to a Fire ainioll ftrong enough to 
make it boil : Thus all the Silver will at laft be dif- 
cngaged : Decant the Solution of Copper from the 
lighter Silver-Duft fubfiding, and pour upon it at fc- 
veral times Water, which mull boil till tc becomes 
perfcdly infipld. Finally, lee the dulcified Calx of the 
Silver be meletiJ together with Borax, firft by agcn- 
lic Heat, and then by a ftrong Fire. But this Sil- 
,lwiU not be perfcdly free from Copper. 

'hf„ , 3'ie U/e and Reafons of lbs Prccefi. 

^ See on this Point (/*(»■/ L §471- and the foregoing 
t^ProcefiJ arnl obfervc moreover, that, unlcls you 
/pour out the Solution of Silver warm, fomc Cryllals 
iA Silver will be produced, very difHcult to be dif- 
Jbived, which furround die Remainder of the Gold 
tin fuch Manner, that the Silver, remaining to be cor- 
roded oil' from the Gold with recent jiqita Ferlis, is 
• very difficult 10 be diflblved. 
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V R oc£t_as.. xxiiL ^ 

Tht Siher rtvuimxg ( Proc. XXL N". ^.) retaHu[ 
Ihittg «/ GeW /■» 1/ i anJ /if GcW ranainitig (Proc 
XXIi. N". 2.) /emelin/^s e/ Sr/tw. 

^ i' P ^ /i /; r 0' 

jl, under the Porm ot a whicc Calx, is diflbhrcd 
t\K purell Jqua Forth, there will remain at Bonon 
3 iVnall Quandty of a Powder not dillblved, and of ■ 
dark Colouri but the Part of ic which melts into A 
Regului and proves to be Gold is extreamly fniali. 

^. If the Gold out of wbtth Silver has been cor- 
rodtd by /Iqua t'ori-.i {Proc. XXII.) is dilTolTcd in 
j4q«a Regis according to Proc. XXI, it leaves M. tbc. 
Bottom of the Veflcl a fmall Quantity of wluteSiiv«|, 
Calx, which the AqudFortis bad nut corroded fiwfW 
the Gold. 

rb« Vfi and Rtafm iff tbt Pn 

1 . Every Tiling 15 plain in the two foregoing Proa 
ceflcs: But, the /i^nn Fcriis or Jqua Regii are mote: 
or lets purf, and of a piopcr Strength, according iN^ 
they are more or lefs frequently poured recent upoof 
the Mixture, and left to aiJl a due Time upon ib^ 
remaining Metal with a fufficlent Heat. In ftori, ibl 
greater or Icffer the Thitknefs of the fmall Plates 
Silver and Gold is, and their Surface rendered rooq 
or lefs clean by the Inre 1 the more or Icfs of th(_ 
Metal, to be coirodivi by a proper corrofivc Water, 
remains undi/Tolvcd in the Kelidue of the Mixture. 

2. Ifjthtrefore, you would have cither of tiiefcMc 
talspcrftdiy puic; ihis niufl be conodcd off iron 
the other by its Minjfruum: Gold, for Inftance 
out^of Silver by /Iqaa Rigis, and Silver out of Goli 

"^'Cfw l;ort\s: BtiC tU Kei3due of die corrodo 
■-T' ■ ■-■■■■■-• ^pd^ 
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fmooth 

fcraped off. Mean wS^le, die Mcwl mull be fn 
qufntly made rcJ-hot, under ihc Mu31c, in a golde 
Dilh put upon a Trivet {Part 1. /"ii/. II. Fig, XI V, 
XV)i left any fmal! Scales Ihould go awjy froii 
thence. Roll thcfe Plates fpirally, and after having 
made them red-hot again, put a (mall Plate of caci 
Portion fevcrally into two fmail feparatory Cucur- 
bites(>^tfr/I. Plat. II. Fig. XI, XH) : Pour upo^ 
them fome of the beft tempered y^jKa Fsrlij: Stot 
the Orifice of the Cucurbitc with a Paper-Cotner, q| 
raiher put upon it a Piece of flat fmooth Glafs : Be> 
caule \i is requifice that the elallick Spirits fhould havtt 
a Vent left theoi. U the Solution goes on then bo^ 
flowly, you may put a fmall burning Coal under tho* 
Trivet. As for i\\c reft, perform the Diffolution a 
cording to Proc. XXH. 

However, uke Care, mean while, left the rmatl 
Cucurbice be fhaken, whereby the fmall brittle Plates 
of the remaining Gold, which had hitherto prcfcrvnl 
their Figure perfet^, might break atundcr, or anjt 
Thing of this Subftance be rubbed off. Having then 
decanted the Diffolution, invert the CucurbitcigeiiQi 
ly, that the fmall Place rolled up may fall fufily ooj^ 
of every one ot them into the golden Difli put undef(> 
Qcath. 

3. Then fet the Difh upon its Trivet, and put il 
Under the docimalUcal MufHc, which inuft not fa 
warmer yet than your Hand can bear, and out r 
which all tile Albcs, which may have talJen into Jlj 
mull have bc«n blown firft with a Pair of Hand-BcU 
lows: Increafe the Fire flowly, that the Dilh msf aj; 
lall grow moderately red-hot widiio a Qiiarter of an 
Hour : I'his fmall Plate thus healed being growa 
cold, put it in a gooil Balance, to weigh it. \ 

4. Then let the foiall L.imin3ot Gold, whichiaiii 
the other fmall Cucurbit*, be roafted in the faow 
Manner, and put it in the other moveable Scale [p 
compare it with the foregoing. They muff be botb 
perfectly equiponderous : if not, you have commu- 
ted 
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I 'i Mrftake,' and the Prociprs mud be repeated. 
Fhis done, put both Portions into one and the fame 
tale, and weigh themi you will find by the Dif- 
trencc of the Weight (N°. 1 . ) that the Mark of Gold 
mployed has been increafed one or to Grains, 
liich proceeds from ihe Refidue of Silver whicb 
fcc Aqm Fertts couM not extraft. But if both Por- 
SOn« are lefs than the Mark employed, it is an infijli- 
R« Sign of 3 Dcfeft, to be underftood from the 
tree foregoing ProceHls. The Excefs of Weight 
(froctetling from (he Refidue of Silver, is called in 
"rcrman ^intPrlialt, and muft be noted exaftlyj that 
\ may be fubftradtcd from the Gold in the fublequcnt 
EJuartatton ; that you may not believe that there 
~tt\ more Gold in the MixturCj than there is in 
sHcy. 

The Vfe and Reafgns of the Procefs. 

' I. By the foregoing Procefs (N". i.) you cannot 
Sly determine, how much Silver remains in the 

"Otd after the Separation by j4qua Fertts .• For while 
t Gold is diffolved by Aqua Regis, it is a difficult 

Hatter perfcL^ly to collefl the minute Dud of Silver, 
• to free it from the Acid of the j4qua Regis, and to 
weigh it, without fome Pari of ii being tli/fipated. 
But if Gold, diflblvcd by Aqua Regis, is again fepa- 
rated from it by Inrpidation, Roading, and Melt- 
ing, it always fuffers a Lofs fuch as mufl be here con- 
fidcrcd over and above. For this Reafon the Method 
alrrady mentioned is chofen, to deteA this Increafe 
of Silver. 

a. The rfleliing of Gold with Silver, is made with 
greater Neatntfs and Pcrfcflion with a litdc Lead in 
I Coppel, than in a Crucible; nor is tt then fo caiy 
m (ofc any Thing of the Gold. Of this you will be 
fure, if, after the Coppelling, you weigh again tf»e 
Rtgubts, which mutt weigh four Marks : !n this Cafe 
l)fctwife you donjt bcftow afterwards your Labour 



in vain, when an Error hai been commiited in \hc 
Beginning. Nw tio you loir your liabour or Time, 
if, after having made fmajl I'ktes with the Mixture, 
you exiinioc agwn (he (ziA Flaces rolled up in a Pair 
of Scaks : For then you not only are ccnain whethir 
you have; commiiced any Error ; but you ai the futac 
Time detect ihc Caufc of it. 

3. Take Care that youi Aqta fmia be not too 
much conccntTaied, and that the Dt0ulatioo be not 
made more impetuous than is proper, by an exceffive 
Heat, el'pecially in the Ucginotng : For by lb dciag 
it happens, that ihe Jqua Fortts, which corrodes tbe 
Silver out of the Interdicts of the fmall Places, dif- 
joins tke Particles of the Gold by its ekfiick E&r- 
vcfccncc, whence it it caiy to lofc Part, of iu LUte- 
wife every moid Body, rdblvcd into Fumes widi 
g;reat Hurry, may fecrctly carry away along widi it 
Part of the inherent Body : Wliich is chiefly true 
with Regard to acid Spirits. Thence it is j^ain, 
that Silver mist with Gold in much greater Quan- 
•tity, may be corroded by jlqua fortis^ and at the 
iame Time preferve the Figure which the Gold had 
before, if you know what proper Stiength^itit Farlis 
ought to have. 

PROCESS XXV. . . 

So ixvtftigatt accurately the Allay of a Mixttirt of CM 
and Silver. 

APPARATUS, 

.1. /\ Ccording to the Carat-Mark in little (pnt. 
' i\ XXiV. N°. I.) weigh of the Gold to be 
tried one half Mark i- and after having found the 
Allay ot ir by proper Needles, put it iato a Coppel 
with a iLitTii-icn: Quantity {Proe. Vl\\. N°. i.) of 
'Lead : That the Copper mixc with it may be am- 
fumed. If you have made the Coppellingin the End, 
with a Fire itrong enough to dilTipate all the I^ead ; 

you 
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witlls! aWe to deiea, by Needles of the wKH 
AHay, ihe Allay of the Refidue of Silver and 
Gold, with Ib)l greater Accuracy, than at firft by the 
Needles of the mint Allay. 1/ you then weigh the 
remaining Regulus, yoa know how much Copper 
Lhcre was in the Mixture. This Trial may be made 
sviouily, to know how much Silver muft be added 
II,- to prepare an Entrance for the Aqua Fcrlb into 
i Mixture-. 

B. Likewife, you muft, for the Examination of 
your Gold, fcparatc two Specimens, ftridly oblcrving 
the Cautions prclcribed (Prec. XII. N'. i, 2), if the 
Circumftances require it. Let each of them weigh 
half a Mark: Put both fevcriiliy into two Copjiels 
wtll licui'd, and pertorm the Coppellingwith a luffi- 
cient Quantity of Lead. When there is a Corufca- 
tion, addoncCcntnermoreof granulated Lead, and 
fuch a Quantity of the purcft Silver, as that it may, 
together with the Silver already found in the Mixture 
{N". 7.)be threefold with regard to the Gold. We 
ihall illoHratc this Matter with an Eximple. Let us 
fnppofe, according to ihe Trial (N". ij that the half 
Mark has loft four Carats of its Weight in the Cop- 
pclliog: Subrtraft them from the half Ma/k : Theie 
Vfill remain eight Carat?, which conftitutc the Gold 
■od Silver alone: Let them be rubbed upon the 
Touch-ftone, and agree with the Needle of the 
«Ut6 Allay, which is marked with eighteen Carats 
of Gold, tliat is, in which one Part of Silver is mixc 
wjlh three Farts of Gold: You thence know, thac 
tbere arc in the rttnaining lieguhs of eight Carats, 
one quarter Part, that is, two Carats of SiU'cr, antl 
three Quarters, that is, fix Carats of Gold. As 
then there muft be thtee Times rrorc Silver than Gold 
tn the Mixture-, add lixtecn Carats of Silver, which, 
logtiher widi ihe two Garaia already '\-\ ihc Nlixture, 
make righrcen Caiats. 

J. Moreover, melt the Mixture in a Copp:l, with 
iHc fame Cautions as in Pr6<. XXIV. then reduce 
it to I'niall PUiei rolled up, and dlft'oltre it itl thfe 

litiie 
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ftiM A^tta Feriis which you have ufed in the foregoing 
Procel's; then waQi off the Salts with Water, roait, 
and, iiltcr having compared the two Refiducs in ihe 
Balance, weigh logether the Gold remaining froti 
the two half-Marks. Thus you will have tounO otC 
with Cenaitiiy, and to the very leaft Weight, cAt' 
Quantity of the Gold, which at Brft you could but, 
have gueflcd with Unccruiniy : SubftraA from lh& 
Weight, as much as has been left of the Sijwei* in ikl 
fame Quantity, according to Prot. XXIV, Let tM 
then fuppofe in the pretent Ca(e, that the two fmaE 
Places of Gold remaining, weigh twelve Carats «ii' 
fix Grains, and that the Kefidue of the Silver, ai^ 
corJing lo the foregoing Procefs, is two Grains it 
the whole Mark of Gold : 1 hereforc, if there n*' 
inainG a little more than a half- Mark of Gold, yoi 
rouH: fubihat^ one fingle Grainy and there will rt^ 
main twelve Carats and Ave Grains, 

•Tkt Vft aad Rtajons of the Prccefs. 

I. Obfervc befides what has been faid in the ibr«^ 
going Frocefs, thac you are not to employ any oiher 
^qaa Fertisy but that wberewiih you have tried tht 
remaining Silver: For, fuppofing the other Opera* 
lions 10 be the fame, the DitiVrcnceof this /lyiraA*«6 
makes the Difference of the Refiduc. Iherrt'orej 
you mutt repeal the foregoing Procels as many Timd 
as you ufe other jiqua Ftrtis. 

PROCESS XXVI. 

The purifying ef Geld hy Cemtntatiim (Paiifr>^ 
§459' 460.; 

I . /*1 H U S E fomc Tilcs» or Bricks, not vitrified I 

\^ by an exceffive Fire, nor too much tempered I 

wiih^and: Xheoldeltafc thebcit. Clean ibemwell 

frotnf 
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fiSbd all other Filthinefs, pound ihem in 
an Ifon-Mortar, and ihcn fik ihem through a cuirlc 
Sieve. Take four Parts of" this Powder, and one 
|*art of Colcothar not wa(hed,and of common Salf, 
t them cogcther, the more the betier, and grind 
irm in ihe lame Manner, as tf you would make 
jiril ef S;ili. Moiften ihcfe Powders witli a little 
Efitcr or Urine, fo as that they may cohere when 
lellcd between your Hands. 

u a. Take a clean eaithen Veflel, quite fountJ, iiiffi- 
ieotly thick, n'>i glazed, and of the reiquifite Size 
^jPart I. § 2i8), ftrcw the Bottom of it with your 
■"moiftened (N", i.) Powder, or Cement, and diftri- 
buie thU every where with your Finger, piefGng it 
dowD *cry gently, fo that the Thickiicls of the Ce- 
mcQC may be half an Irch ail about. Put upon it 
Gold extended in thin Phtcs, not thicker nor larger 
than a Golden Duckat, and rendered petfeiflly ckan 
by making them a little red-hot in the Fire, fo that 
the Cement may be covered all over with ihtm. Then 
pat a fceord Layer of Cement after the foregoing 
I^Maaner-, and tikewifethe fame Plates of Gold upon 
his as before, till the Pot is (uil to hall an Inch Dif- 
ince from the Brtiii of it. Let this remaining Space 
; filled up with Cemcntj then at laft cover lire 
llouth irf the Pot with a Tile, and ftop the Joints 
'e with Lute, left the Spirits forced out by the 
tire fliould have the Liberty to get our. 

3. Put this cemencatory Pot, thus filled, into a 
Furnace in which fuch a Fire may be kindled lor fe- 
vcral Hours, as that the Velfels put inio it may be 
tnadc red-hot in an equal Manner ; Such is the /Jlha* 
wdefcribcd {Part I. Pkt. IV. fig. I), in which 
the Veflels may be placed under or without .1 Muffle j 
in (he Middle of the Coals, or in ilic fitil Chamber, 
At firfl, make a gentle Fire, and incrcafc it fucccf- 
fively, till the Pots grow middling red-hot, and not 
more: For if you ihould ufe loo great a Fire, your 

kGold would melt, and again be in Part fpoilcu' by 
ttw lame Things corroded off by the Vaiiours of the 
: Cement. 
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Cement. When t!ic Vcffels have been red-l 
fittccn or twenty Hours, take away the Fire, iti 
the whole may cool of itfctf, 

4. This done, open the Pots, take oat the Ce 
ment, which muft be foftcntd by pouring Water up 
on it, in cafe ic Jhould have hardciieJ tou much, i 
there has been any Silver in the Mixture, you mul 
prefcrvc the Cemcnr, as it contains in it the M«l 
which Uj5 been corroded from tiie Gold. After ihij 
pour upon the Plates of Gold a tiide Water, to wafl 
them clean, then make them boil in other Water 
which you are to renew fcvcra! 1 imcs, till u is pep 
fedly infipid : For, there arc lahnc Spiiit?, that lil 
hidden in the Plaies ot Gold, together with (he M* 
ral corroded by them. After that, try the Gole 
with the Touch-ftone, or, more furely ftill, by Quap 
taiion, whether ic has the Degree ot Purity whicl 
you defire 1 unlefs you already know iCj from a Serici 
of repeated Experiments. 

5. It* your Gold is not yet fufScientlypure, cemert 
it anew once or twice more. Workmen commonlj 
add fotne Salt-ammoniac to the foregoing Cemeni 
that the other Metals may be the e;ificr corroded 
But in this Cafe, there muft be no Colcothar amonj 
the Ingredients, for it fometimes happens that Goh 
cannot be brought to a fufRcieni Degree of Purity, 01 
account chiefly of the Copjwr which it is commoiili 
iiiixt with. 

The Life and Reafons of tbi Proctp. 

I. This Procefs (hews, that the Aftion of the Spi* 
rit of common Salt is different, according to its dir<i 
fercnt Purity, and the different Degrees of the Fire 
Likewile, if, inftcad of common Sah, you cmplojr 
Nitre in the Cement, the Spirit of it being difetl- 
gagcd, confumcs the Silver diftrihuccd in ihc greaicft 
Part of the Gold : Which Effcft it could not pro- 
duce, even the moift Way, ihough it canflituted 
two Thirds of the Mixture of Silver liid Gold. For 

the 
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|^ml'(5ee Part 1. % 153, {^t.) However, Fire 
^^noc dilTipate any 1 hing of Silver dtflblved in this 
ii^antier; thuugh it acquires fucli a Degree of Vola- 
I tility, efpecially through the Si>irii m Sale : This 
I leenu to proceed from ihc A^ion of the Aii's being 
I ptevcntcd. 

I . 2. SJt Ammonbc tniy alfo be employed in the 
liccond Cement i though the Spirit of Salt is more 
|«wlily expelled out uf it, even without any Addition : 
I 'irhicb fs fbuwcd by the Liquid that precedes its Subli- 
iDlAtion. Bcfidci, S<(lt Amn^onuc itrdf has a very 
I ftrong Power over the other Metals. But, as i( is fo 
I Kcry dear, 2nd the whole Bufinefs may be performed 
I'Itt laft with common S4U, Cements tor this Rcafon 
I puy be done without it. Ihc fame Thing muft be 
mbfcrved of all the othir Ingredients, which enter 
rirto Ccratntations, befides tiiole already mentioned. 
n)blerve moreover, that, by a Variety of Additions, 
ryou fometimes communicate to Cements a ftony Con- 
nftencc, which cannot be conquered, and lofe pretty 
■HKn Fart of your Gold, or even change the acid 
Py-apoUfi to fuch a Degree, th,it they cannot exert 
Hbeir Ai^on, or at leali are of no Service at all \ fo 
HmI you increale your Charges much more than ts 
Hpceflary. Thus fometimes they prcftribe fevcral 
BropOKioDS of Gem, Fountain, or Marine Salt, of 
^Kiicb the different Eff-^cts arc .1 perfcil Secret to me. 
Rlie fame is true of the BlooJftone, the Crocui Mar- 
■Mi ibe white Vitriol, the coftly Vcrdigreafe, the 
Blew- Vitriol, the plumofe Allum. and the tike; of 
Brbich Kinds of odd Mixtures we have a Multitude 
■Kvfeiibed by levcral Authors, who have ^vIltte^ ot 
MctaUick Matters. 

K 3, If yoj have a Mind to purify biitile Gold by 
^umcotatiun, it mult be granulated, before you 
^Hx:ii with the Cement. But, a^ th'.-fe Grninsare not 
^h made (b fine, as tha: the Vapours may penetrate 
^uffn thprougldy, the Granuiaiion i))utl be repeated 
H^KP; Timfs, 0$ they ate co gi through a new 
■^__ T Cem«n- 



Ccmcnation •. But the Grains, after each Cemen- 
titfon, n\ii& be fcparucd from (be Cement, by 

waJhing. 

4. II a much greater Quinutyof other Metah 11 
niixt with the Gold, tt is nut proper to fepai-ate 
them by a Ctmcnution; but in this Cjfe, the Ct^- 
pel and Precipitation by Futioo (^Pari i. ^ 466.) mull 
be preferretJ. 

5. Ai the Cement receives the Silver thai wai in 
ihc Gold, ihii may be reduced tugcilter with other 
the like Swrepingi mixt wich GuM and Silver. For 
this Puipofc, ihoi'c Things are melieil at leaft with 
Lead Ore ur Lirhargc, and with tiie other DruOb of 
Lead, in the M»iincr dclcribcd (Part i. ^2^.) 
All (he Silver and Gold isciien received by ibcLudi 
from wriiichthele precious Metals may at'tcrwaixU be 
Icparated by the Coppel. 

6. Tht;re urc other Cements Jx-ftdcs thefe, wbidi 
tre called gTadatoryx becauic chcygive Gol-S tlkough 
already pci fetiHy pure, a much diaper yellow Colour 
t}i.in it naturally has. BucCopptr, or at.iuft (he 
Bodies proceeding from ic, anil not yet iniircjy tk- 
ftroyed, intLr inio all thefc Cenimts. For IntUnce, 
ll.c Filmgs ot Copjicrafecakined with Sulphur, and 
the Croeui proctcd ng therdrom, feivcs inlitad ol 
Cement, either alone, or mixt with che-«i^infM> 
Ingredients of Cements; and the Gold we^emioi 
with ic during twenty Mours is thereby rendered 
nroie yellow. The blue Vitriol hasihe fame Vkma 

-But Vctdigreafe has it chiefly; and thefc, .CenKOCs 
are commonly' fprinkled with the Solution. of Sak 
Ammoniac, and with Vinegar. But thcCokw 
ihey give proceeds from the Copper which joins with 
the Gold ; wherefore ii is again dilTipatcd by, i^ead, 
Antimgny, and the ordinary Cements. Therefore, 
tliefe Kinds of Cements, it feems, ought to be calletl 
degradatcry^ rather than gradatory^ becaufc they in 
Reality render Gold impure. 

* Unlds flatdag tkem with an Hamner ypon an AnvS-fli^ 

aufwei the liuw f uipofc, < 

P R O- 
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Xttipilaiienani-Punffifi^ ef G:li, by trt 



A p P/iRA rus. 

El. TJ E FOR E you come m the Proccfg irftlf. you 
I. X) f""'^ prcvioufly Icnow che Allay of your 
ipid ; wliich you may try ciihcr with ilie Touch- 
»nc, or with Aqua I-'artis (Proc. XX|I) : For jt i« 
It necefiary to try it fay an titaift Quirtation. But 
Divcrfity of the Allay of Gold demands a cer- 
V«ri€iy in the Way of proceeding. If then the 
luantiry ot thi^ Gold in the Mixiuie is not lefs 
n three Qiurtcfs, that is, eighteen Carats, ihe 
^Is muft be incited in a wind Furnace, and in the 
:«n Time the Crucible be covered, to prtvcnt Coals 
illing into it. This done, put into it at fevrral 
'iqiCt the double Quantity of crude Antimony pul- 
■ijed I in fuch Minner that fo foon is one cf the 
tions put into it is melted, another be immediatf ly 
tl«d: Leave ihcfe Things melird in tb^Firt for 
c Minutes more; ihcn pour them into themelt- 
Cooc {Pari I. Plat. II. Fig. XIX.) which muft 
wum and rubbed with Tallow, and InnmediAcely 
ike with a Hammer the Floor on which the Cone 
nds i that the heavier Part freed from the Sol- 
ir may the fooncr fink to the Bottom ; Invert the 
>ne when grown cold, and ftiikc it, The Body 
that Wds poured into it will I'all out, and have at Bot- 
tom a Hcgutus more or lefs yellow, according ** ihere 
mortf or lefs Gold in thcMixture. 'i\\\^ Rignlus 
', with a gentle ftriking, be feparatcd from the 
ilphureotis Ciuft which is at Top, 
a. iiiinir-diatL-ly after this, melton alederFire the 
faid Hegtihu in the fame Crucible, if it is intire t 
When in Fufiun, add to it the double -Qiiantity of 
crude Antimony, and pour it ouralittJe «lftr. Sc- 
' T 2 par«e 



parate the Re^ulus rrom the Andmooy at Top* ; 
cording to N<. i : This you may repeat even a third 
Time. H 

J. Next, pui th'is ReguUs into a thick Tcft wcU 
condicioneJ : Place ti before the Bellows, accordiJis 
to Procefs X, put Coals round it, and one or two, 
Pieces of Wood upon them, and make a middling: 
Fire, that is, fuch as is fufEctent to melt the Regulut,^ 
The regulioe Part oi the Antimony will vanifh in % 
thick S(no.ik : Towards the End increafe the Firq 
more and more, and keep it fo, tilt the Fumes ate 
over, and the Surface of the Gold of a green and neat 
Colour. If the Regulus is but in fmall Quantity, 
this Operation may be performed with a Pair ot hand 
Bellows. Melf the remaining Gold with Borax aw' 
Nitre, according to Proc. XXI. N^ 3 ■ that, beii^ 
freed of the fmall Quantity of Regului of Amimoiv 
which may happen to remain, it may be renderq 
pliant: Which may be done ftill better by Cemcn 
lation, when there is Occafion. 

4. Bui when the Gold is impure to an Allay <_ 
eight Carats 1 it is not proper to perform the Preci' 
plcation by Antimony alone : But you mufl add c 
chc Aniiniony as many Times two Carats of comm 
Sulphur, as the Allay of the Gold is fo many Car 
lefs than eighteen. As for the Reil, let the Opcrati 
be made as N". 1. l-ikcwife let the Reguba 1 
melted twice or ihiice more, with crude Aniimonji 
and the rtgulinc Part of this, which was joined I 
•the Gold, bcdil^ipated, 

5. The fulphureous Mali fwimming at Top of tit 
Regulus (N". t, 2, 4), and broken off from h 
contains all the Metal feparated from the Gold 
Therefore it muft be kept, that you may feparai 
from it the Silver together with the fmall Qoaiv 
tiiy of Gold yjhich has bt-cn carried away by it. 



AssAvnf^o Mbtals. 
■if^Ybe Ufi and Reafatts d/ the Prutfi. 
' J. Crode Antimony, befidesits reguline Subftanw, 
I has in it about one Part of common Sulphur, whctc- 
lurith the Rtgulus is joined. But this Sulphur dif- 
■AJvcs with greater Hfficacy the Silver and Cop|>cr 
wherewith the Gold is allayed ; it abaiKinns ihe Re^ 
phts {Part I. § 147. CoroU. 3) which fink^ gradti- 
"y to the Bottom, on account of its being heavier 
lian thofe Metals which are diiTolved by tlic Sulphur, 
ibid were mrxt with the Gold before. But though 
lie Gold itfelf does not admit this Adioii of the 
tbiphur; yet while the Silver and Copper are cor- 
Med by it, a confiderable Part of it divided into 
l^inuie Particles, is carried away at the flime Time, 
nd will not go again to the Bottom, unkfb the 
tcgulus i'.felf, joining with it, fliould conftitute 
irgcr Particles, which arc more quickly precipitated, 
Ksufe the Surface of Contaft is diminilhed*, and To 
ielt into one Regulas together with the Gold remain- 
bg at the B Jttoni of the VeiTci : Whence proceeds 
le pale yellow Colour of the Gold. 
' 2. When the Rrguluj is feparatcd, it mull be 
ileited again once or twice with trelh crude Anti- 
Itony, that the remaining Silver and Copper may be 
Jparatftd from the Gold in the fan^c Manner. 
i^lwncc it is plain, that the more Gold is allayed 
iRlb Stiver and Copper, the greater Quantity of the 
^^gvluj of Antimony is precipitated, and joined 
W\(h the Gold j and on the contrary. Thence again, 
die Reafon is plain, why the Separation of Gold from 
Wlvcrand Copper is not performed aswcti asconid be 
wiQud with the Sulphur alone ? Nor is it Icfs evidenc 
thtiice, that the Separjtion of Gold from Silver and 
Copper muft be atcrihuied chiefly to the Sulphur of 
Anbniony. 

3. The RegMlus of Antimony, which becomes vo- 
latile by a middling Fire, is eafiljr dillipatcd Irom 
ihemoft fixt GoKi, by the Blaft of the Bellows -. 
■but you lofe fotnething of your Gold, when you in- 
CTcafe the Fire too foon, and too much. Nor is ic 
yet eafy, by this Means, to bring Gold to a jwrfeft 
T ^ Uuv'liliry^ 
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Duftility, unlefs it is afierWSrds ititflted with Nitre I 
and Borax {Prec. XXI), or intirely corroded by ihej 
Ccmcm which rtmaincd from the Antimony. ■ | 

4. As then the Sulphur ot Aniimony takes awiy J 
the mcndrual Force between the Gold, and Copper^ 1 
and the Silver-, and the rtguline Part does but help , 
the Precipitation-, it is eafy to find our, why it is not ' 
proper to prucipiiaie Gold irom the other Metals, 
with only Aniimony, and that (ome more Sulphur 
mull Hill be addfd. For unlefs diis be done, a 
grciiter Quantity of crudf Antimony is required, fwr 
the fupp'ying of a fuffiuient Quantity o\ Sulpliuri 
But then in tiiis Cafe \o much Hegalui is precipi- 
tated cue of it, and joinid ro rhe Gold, that yote 
cannot difTipnc it without Lofs of your Tittif) Li* 
bour. and Geld : For this Regulus is very rapaciou^ 
cor does it altogether fpare your Gold. 

5. Such, Gold, that is well purified by crtide Ax* 
limony, is indt-ed fo pure, that being cuttiparBJ 
with I'he purtrt Gold {Pree. XXI.} on the Tbuch) 
llur.e, i:s pjle Colour, proceeding wm the SitVf(*, 
is not eafily pcrteivedi but if the very fame Golt 
is dilTolved, according to Prec. XXl, by y^ 
Re^iSy there appears ncvcrthelcfs fomcihing (rf 1 
Silver. 

6. As the Sulphur of Antimony has in it the Sill 
vcr feparated from the Gold, this mjy ajiaiti be prtfi* 
cipitarcd out of it, according to Ptoc. XVI : But the* 
»c the fame Time the remainjna; reguline P-irtof iH€ 
Antimony finks to the Boircm togerhei uiith the SH* 
irer. Let then a Specimen be ftparatcd from tt^ 
Mixture, and examuied by ScorificJtKin (Prfft. I.J 
»nd by Coppelling [Proc 11)-, this dorr, let the R«J 
fidue of ihr Silvir be (Uit into A^ua I crth, lO Jtnoi^ 
»heiher there remained any Goici jjiicd wirh tlw 
JSilver (Prec. XXU), and how much, if any: WhicI 
may aftefwanis be uinrcly preopintcd, acrordift 
to Prec. XXVIl!, if it will pay tlrc Charges Bui ih 
Antimony wNich is m<?it«i with the Gofd a!reid 
puip, as Jikcwile ttiat >hich is at thres or lour dffll 
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_„.|.'Tiines pui upon any Gold of any Alby what- 
e»tr, has a very fmill Quanuty of Silver in it : 
Ttierefoa', being hardly difftren: from crude Anii- 
tnony, if you mix it wUh freth crutlc Aruitnony, it 
p»y again lave 16r the tatnc Opcraiiona. 

PROCESS xxvrii, 

frtc^iaiien of Geld k/ F.ufion CPart I. % 466.; out of 
a Mixturt tight Carets undtr Utandurd. 

IF the Quantity of the Gold in a Mark -of the 
Mixture, does not exceed ihree or four Carat), 
ii is not convenient to m^ikc a Cementariiin, nor^ 
5eparation by /Iqua Fortis^ nor .i Precipitation by 
I ^crode Aniimuny : Which is fclf-cvident, ta any one 
I who'confidcrs the Nature of ibefe Operations, and the 
I'McefTary Expcnces which attend them. Therefore, 
I foothei Method muR be ufcd. jLikewife, if you 
.fajippen to have a Mixture of five, Ux, or fevea 
Carets, fit (o make a Separation by ^qtta lorliSi 
3u may perform the Separation the dry Way, whca 
trttcular Circucnllances will not admit of tlic fore^ 
foing Method. 

A P PARA TVS. 

f. Find out by the Experiment of Free. XXIT, 
r by [he Touch ftone, 6rft, whether there is in the 
Minure 3 Quantity of Gold fufBcient to p,iy the 
Charges of the Separicion, and whether it docs not 
exceed three or four Carats, This bting fuur.d out, 
grsDuUte (he whole MixtiJre which is to go ilirougli 
■ e Operation. Weigh half a Mark of the Grains 
Irifd, and then examine again thi- Proportion of ihc 
pold and Silver, by an accurate Cippclltrg and Se- 
nation in //jud Fortu {Proc. XXV. j This you do 
n ordrr to know, whetiit- r all ilie Guld has been pre- 
. out ol the Silver in vho foUuwing Opcri- 
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Ti)i L'/(f (ij)i Reafom of the Proctfs 

1. This Mctliod of Procttding is ufcd only nt 
fuch a Caff, when j-ou have a great Quantity of 5iU 
ver mixt witli a fmali Quantity of Gold, nor can yoii 
determine (he fmallefl: Portion oF Golti (Hat will 
anfwcr the Charges and Trouble of ihe Separatkmi 
Neverihclefs, when Coals are cheap, and you Kavg 
a good Quantity of Silver mixt with Gold, you maV 
with fomc Profit feparatc one or two Grains {Partu 
§ 285. }o'' c^c" **"^ Penny-weij;hcof Gold from ic. 

2. The Diflblution of Silver by Sulphur is perform' 
ed in a ctofe Veflel j otherwifc, avail Quantity of 
Sulphur would evaporate before the Dinblution (haul " 
be made; unlefs you fix it by fome other Body, ft 
Inftance by the rcguline SuWlance ol Antimony, ; 
in Proc. XXVII, which Body, however, niuft n< 
hinder the Aftion of the Sulphur upon the Silver. 

Let the precipitating Flux be fprinkled as eqiull 
as polTiblc upon the melted Mixture: For if this t 
neglefted, and the Flux is gathered in a Heap j 
sny particular Place of the Surface; the granuUtt 
Lead, which enters into the Flux, creeps out of it 1 
foon as it melts, and coming down into the MixturS 
precipitates the Silver, which brings the Gold along 
with it from that Column only through which the 
Lead defcends i and, failing further down, leaves tii 
reft, which is adherent to the Sides, in the Mir- 
ture. For the fame Keafon, you rauft alfo ftir up 
the Flux together with the Mixture, wiih an Iron- 
Hook. Likewife, Salts, Litharge, Iron, and Cop* 
per, perform a Precipitation, by ubfurbing the Sul- 
phur, but they do it OowL-r and niort equally than 
Lead, and the two laft flill better, rendering at ihd. 
fame Time the Mixture fpecificaily lighter, and nijrt' 
fufible, fo that the Precipitation of the Particlc*<jf 
Gold and Silver is the better performed, and thcT 
himlcr too great a Diffipation of the Sulphur. Fdf 
this Kcafvn, Gold mixt with a faiall Quahiity "" 

r Sill 
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ef Copper in the Mixture, nothing muft e^^ 
added. Shut the Crucible clofe witK a Tile, and 
fill the Furnace up to the very Brink of the Cruci- 
ble, with pickt Cnds of a middle Size, taking great 
Catc not to leave any Vacuity : Kindle thefc Coals 
hy throwing upon them burning Coals, that a Mais 
iiifficiendy fufiblc may be melted by a middling Fire: 
Try with an Iron-Hook pretty thick, whether ihe 
j'ufion is perlefl : I'hen ftir the melted Mafs with 
the fanx tlook not keeping it too long immerfed, 
becaule it would foon be conftimed. I'his done, 
luvcat Hand a precipitating Flux, compofcd of four 
parts of granulated Lead, of Sandiver, of common 
Salt melted, and of Litharge one Pare each, to which 
you may add oneP^irt of Filings of Iron and of Cop- 
per. Weigh as many half-Ounces of this Flux, as 
there are Marks of the granuUtcd Gold, and with 
«lO Iron-Spoon pour it thereupon at feveral Times, 
fhu it may be equally djftributed all over the Sur- 
fece of the melicd CroKuh. After each Injeiflion, 
fiir the mdied Mafs wiih an Iron- Hook: that all 
Ihe Things may be well mixt : Cover the Crucible 
Hith a Tile, and leave it thus for a few Minutes, be- 
icwe you thruw in ani^iher Portion. Mean while, 
ypu muft here and there fupply with frcjh Coals the 
rud that is confumed, taking great Care not to let it 
be wanting in any Place, left you Ihnuld ihus render 
the Fire unequal ; or lelt, the Fuel being foo muchdi- 
minilhed, you lliould be obliged to add too much 
Coals at one Time : For, by that Means, the Vefleb, 
cfpccially the Urgcr Ones, cafily contract Chinks, 
and Ipitl the melted Matter. 

4. Afier the Quantity mentioned of the precipi- 
ttting Flux Iws bixn put in, let the Marct remain 
inihcFitclorabouihalt aQiiartcrof an Hour more; 
Then pour it Into a mcltirg Cone, rubbed within 
with Tallow, or, if the Quantity is too great, pour 
it into a Warm Iron- Mortar, covered over with a ih'n 
Lute, and made very hot : Immediately after ibis, 
put tlic Crucible <igain into the Furnace, and fur- 
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y^ile Fttc, wiiicb i« fu^cicnt to melt the Su^pfuv, I 
ralbtve tbc Sulphur [unly into Fumes, and ^naL| I 
nuke it bum : W hea the l^'Ume is vaoi Ated, tncrriiv f 
the fixe, ttut the Vsficl may grow red hot : \^'a 
von lee ao longer any Smtuk rmelling of St<j 
add a Quoatirf of Borax, which muft be f 
mclied; ani ot 5a»in>er, a^id rnelt the whi 
great Fife : Yau Ihail h#ve a Regulu* < " ~ 



rt* Vje ani Rtafons of the Prsctfi. 
1. Gall)} •^ftfd R^iitj ^^ alkaline Bxt Sale, vSq 
eipoieii to ihc Fire, do not fulininatc j por aof t-«* 
ot ifaefe jointly ; except that the Fi:(t Alkali £34k?f 
a ftpall crackling Noifc with the Acid of Sra.-iiai 
imd Nitre accelerates v/h\\ great Violence tac coik 
finning of inflammable Bodies in the Fir« : Bucaft 
(he thiee, united togcthtr by Diirokitionapd Prtrqi^ 
tation, produce this Phtnomcnon beyond all £2pK« 
tatior,. No body has been able hitherto to g^ 
any Explicaiion of this Event : For ihofc, who 2b 
tribute the Caufe of it to the regenerated Nitrc» ui 
not confider [hat Nitre produces no FutmlniUtoii, uik 
lefs you add a Phlogifton to it, and ufc a gmar 
Fire than that required by fulminating Gold ; NoWp 
there is not in the pureft alkaline 6xt Su 
1 fufiicient Fhlogilton, our do they dctomta 
when only joined to each other. But ihofit wi?^ 
fancy (hat the Nitre has this Ptilogirton 
the Gold, are no Icfs wrong : For in this CaTc, thi 
Mixture of Gold woul4 be diflblycd: Whereas i 
happens on the conirary, that the Gold appears agiia 
pcrteft in the Form of a very fine Powder, wiii| 
this Fulmination is performed with very fniaU Pan 
lions, under a large Glafs-Bcll, and upon a very ne« 
Jiurfacc. The crackling Noifc of commoa Salt L 
no better an Explanation of the Cafe : For ihougS 
it nprecs in every Refpcct with the Fiilminatioo v 
Gold, except the Violence; neverthcleis, tbc Prt^ 
cipitation of fulminating Cold by a volacUc Ailw^ 
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which cominon cr;^kliog $aU is not regeoaat^i^ 
•'. an Ohjeitiou to this., The aminoniacal iJuf 

;.t;e wtucfl proceeds liom the Acid of coniii 
--.U, ^c. and from voUiik Alkali, alfo dctonMcs v 
^'me ; But if you take tixt tpr tho Cuutc ai the 
Dciorution, the iuiX Hj:pcritii€n( is icpugtuiu ii> ii, 
by which iulau(>a;i&g Gotd, having exatUy t^c faaic 
hSodf his teen produced by iixt Alkih : Nur lidc^ 
thclnclufion of decrepiutmg pfdctonAiing Sails, in 
c compact Body ot iheGold, produce tli? Violence 
■tilt FulminA^lon : Forif t'ltlininatingGoM js long 
led in Water, tliis its violent Strcnglh pcrilha, 
I 0e major Part of ihe S^ti may b;; waflicd off: 
bich could never be done, if they were iiiclofcd 
C)ie Panicles of the Gold, as in (o many Veirds 
t fljDukl rwtain and" intprifon them. "Ihcietore, 
£jipl3natioii of this Puiiic mVft ^iU tie fztfi^ 
lAit d>mtariftt}'s Well. 

OF LEAD. 

PROCESS XXX. 

nvJMV tnd pnafttale Lead ou$ of a fufkk Ore. 
(Parcl. §436, +ti6.; 
4 P P A RAT U S. 
EAT your Ore into a coarli: Powdtr.jpft 
_ like the Grains of coarfc Sand : Weigh of 
Powder two docimaftical Centneri, and pu[ 
m into a Teil. Put upon this a Tile or another 
ft ; But you muft fprcad the coromlnuicd Ore ut 
ic as pofliblc in the Tcft; Roaft it nt-xt, firrt in a 
ate Fire, which mult be gradually inneafcti, till 
tVeflci is almoft red hot: Leave it thus for 3 fev 
inutcs : then take off the Tile : and in a Ihort 
ihc blackiih i-olour of the Ore will become of 
'cilowiih afli-Cotour : Which fhews that the Sul- 
^r is diflipatcd at Icaft for the greatoft Part. 
11. Beat the roaftcd Ore into a fubfil Powder, and 
twice tsmuch of the bUck Flux [_Fari I. § i6i}. 
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ofFilingsof Iron not rufty, and of Sandirer (Par/ 1^ 
§ 137.) each halfa Centner. Beat all tbefc Things irf 
a Mortar, ihat ihcy may be well mixt togahcr, and' 
put them immediateiy into the Crucible, or into ihe ■ 
Skillet {Pari I. Plal. U. fig. V, VI, X.) having 
twice or thrice as much Capacity i then corer them' 
over, a Qyartcf of an Inch thick, with common SaJt, 
and prcrsthcm with your Finger. Shut the Crucible 
clofe wiih a Tile, or with fome other fmaller invencd 
Crucible, whofe Brink may be received into the infe- 
rior one: Stop the Joint with fuch Lute as may bear 
Fire : and then dry the whole at a moderate Heat. 
But the Salts mu(l be very dry, and not furred to 
melt by too great a Slownefs in the Opcratioo. 

3, Put the Crucible into the wind-Furnace (Part I. 
( 240.) and heap Coajs upon it, fo as that it may be 
covered over with them a few Inches high -, govern 
the Fire in fuch Mannct, that it may firft grow 
flightty red hot. Soon after you will hearyour common 
Salt crackle ; and then there will be a gentle hiflit^ 
Noifc; So long as this lafts, keep the fiime Degree 
of Fire, till it is quite over. Then incrcafc fuddejily 
the Fire, till the whole Mafs is melted : Which nUf 
be done in a Quarter of an Huur, in a moderaie 
melting Fire. Take out the Crucible, and put ic 
upon the Hearth of the Furnace, which mufl be 
very dry ; Strike it a few Times with a Hammer, 
that the l^ad, that may perhaps be difperlcd io 
Grains at the Bottom of the Vefl'el, may run into a 
folid Regulus, When the Crucible is grown cold of 
itfdf, and broken, you will find the Rt^uiiu^ which, 
being weighed, will Ihcw how much Lead the Smelt- 
ers may fetch out of the Ore. But the Silver, if 
there chances to Le any, is by that M';ans precrpr- 
tated along with the Lead, and mult be dcte^ed at 
laft by co[ipclling. 

4.. You will know that the Operifion is happily 

peiformcd, if the Scoria fubfide in the Vcflel, and 

if "they do not foam over the Briik of the VeOel, 

aad ibps part of them make their Way througlt the 

Lute : 
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PI^DlnOTlier Sign of Succcfs is, wlien no Pari 
es of Lead appear fcparaie in the whute Vcflrl, but 
h«n they 3(1 gather into a folid, tenacious, duAil, 
toifh, not very briglit Re^ulus; and when the Sco- 
|fs are hard, black and folid, except when iherc are 
few fmall Cavities in the Mxtdle, when they are 
Ihtigoous wiih the common Silt: For the Salt doci 
h mix with the Flux-, but rtmarns tVparate, and 
licnsatTop, being howcvcrofablack Die. Whci 
le Scoria is ibt't, light, pulverulent, taking noE 
McS left room than the other Things pm into the 
hicible, ihis ftiews that, the Fire having been dctcc- 
re both in Strength and Duration, ihc Lead has not 
1 this Account been luflicicnily precipitated our of 
ie Scori^T] the fame will be {hewn by a rough Rf' 
tluJ, having high Protuberances, as alfu a blackilh 
Hghcncfs like tliw of the Lead-Ore, and finally by 
Sains of Lead inherent among the Scoria's cipecially 
wards the Bottom, in which Cafe the Operation 
p& be repeated. The laft Cafe Ibmetimes happens, 
ben a red hot Crucible is I'liddenly excinguilhed in 
f«(er, or put up in a moift Place. You know 
boi the outward filvcry Colour of the Rcgulus, 
lu the Fire is too gfeat or has latted too lo:ig -, 
IHJ know it alio, when the Scoria's and the Bottom 
I the Veflel appear covered with a Sort of white 
Id neat Scale, while they are contiguous with the 
wuhis. The Operation has fuccecded worfc (till, 
fen the KeguJus appears full of Cavitits, when 
lefc Cavities teem to lliine at the Infule, with in 
■ermixiure ot the Colours of the Rainbow, ani 
bm che Litharge has penetrated the Bottum oC tbs 

I the Ufe and Rtajant of rbe PrOttfs. ■< 

[t.'To get Lead out of its Ore, you muft firfb fir* 
pate the heterogeneous Bodies, which make the 
Bead appear in the State of Ore: Such u the mineral 
Mphur, which ccnfticutcs no inconfidcrableii'urtaf 
\ U every 
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every common Lead-Ore. But this may be diffipated' 
by reading. (,See Pari I. § 464.) And as this Orci 
crackles, the Veii'cl muft be covered in ihe Beginning' 
of the Hoailing. However let not the Veflcl grow, 
quite red hot,. but only of a dark red Colour : For- 
this Ore eafily grows clammy, and the Veffel, by, 
Corrofion, adheres fo ftrongly to it, that it cannoc . 
be taken oft" without Lois. This SuljAur may alfo. 
be feparaied without roafting, by Filings of Iron,; 
when it melts on the Fire: but as fome Leadi 
Ores are charged with a feminietallick and chiefly, 
anlimonial Subftance, which muit hkewife be fepa- 
rated from the Lead with Iron, it is better to let th* 
Roafting precede : For Iron mixt with mineral Sul.. 
phur has noAftion upon a Semioietali but joints ic- 
felf only to itj which we fee from any Fufion of. 
Iron made of crude Antimony, in which the Iroa 
abforbs the Sulphur, and lets the reguline Subftance 
fink to ihc Bottom. The Fear of thofe is alioge-' 
thcr groundlefs, who imagine that I_£ad is fpoilod 
by adding Iron to it ; for, thtre is no Method known, 
whereby any Particle of Iron can be made to remain 
in Lead reduced into a meiallick F'orm> as it i^ 
conftantly and altogether rejedtd by it. [Sa Part 
I. §42.) 

Nor are you here to have any Regard to tbe n* 
ffaflory Quality of Iron; becaule, when it mdts to* 
geiher with the Subitances which it ought to abfotlv 
it does it as fuun as the 1' lux is added ^ and.tiiougb 
It Ihould not melt, the i^ead may ncverihclcfa be 
precipitated^ becaule it does not in this Cafe adbcre 
to the Inierllices of the Iron. 

2. But as the Fhlogiflon is dIfTipatcd out of 
Ore during the Koaf^ing, there remain; a Matter clucj 
will tura intoGlafs with Fire aloiie : Therefoic,*i 
ibmething mud be added that may fupply the Placed 
of die Phlogilton, fuch as the black Flax (Par* U, 
$93. i6:.) To this you mull add moreover Sandi- 
vcr, that will bring to a quii.ker Fufion the block* 
Fiux, which is reiradory enuugh with regard to the, 
Lead 
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Seld) tor Saiidiver melts fo foon as It begins to be 
Bfihdy red. But the VtiVcl mult be clofely ftiut, 
Ht tlie Plilogifton Ihould be eafily diflipaicd; for 
Experience his wuglic, tlisc, in-fl Vcffcl well clofed* 
i Piece of Charcojl, fucEi as is t!ie black Flux, can 
brdly be deprived of iis oily Parr, on Account of 
Pe Adion.ot die Ait's being liindcred: The com- 
non Salt, ttiat fwims at Top, lervcsiilfo for the fam* 
^irpofe, as it flops every Way all imrjiedtacc Com- 
Bunication with the external Air. 

3. Yoii are to oblcrve as to the Regimen of the 
hre, that in the Beginning it mufl be moderate for 
[while; bccauie the Bodii-s reducible out of Lcad« 
bam very much while they are reduced into a me- 
illick Form by the Phlogrfton, which you may per- 
Kvc, if you pour a fmall Qiuncity of Charcoal- 
nilh upon Litharge melting fottly in a Teft under 
Be docimallical Muffle-, and this happens by mix- 
W a very I'mall Qiiantity of Phlogifton ; wherefore 
KUi feldom melt Liihdrge, but it foams and boils 
nth a hilTing Noifc. For this Reafon, if the Fiic 
I cncrcafcd too much, the calcined Ore, exaftly 
llUt with a Flux of Charcoal and Salt* rifcs into a 
num, makes its Way through the Lute, and the 
gead is thus for the mod Fart diipcrlcd in Grains. 
Ifcis is prevented, if you make the Fire not very 
■cat, till the Redudion is performed: Of this you 
Ive a Sign, when the noify Eb.jllition, which hap- 
Im during the Rcdudion, ceafcs.; provided it is 
bt occationed by the Moiflnefs of the Flux. BuC 
■ this Rcdudion is performed in a Fire much grcat- 
w than is ncccflary to melt the Flux itfcif, ihe boil- 
hg Matter is, mean while, retained by the Body ftill 
Imaining folid, and hinderM iVoni dilating iilelf to 
^h a Degree. Theicfore, when the Rcdudion la 
K Uft made in a great Fire, you no fooncr incrcafe 
Hs, but the whole melis> fo tiiat the L<ad adhering 
B Grains in the Flux may be precipitated. Ncvcr- 
Bclcfs a too violent [-iTc is more hurtful, than one 
BEMtinued a little longer than it ou^lit to \x. ?ox 
f U I \V* 
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(his Reafoo, a Fire thac has a Draught of Air prcx 
red without Bellows, is .preferable for the performing 
of this Procefs, lo a Fire made with Bellows, becaufe 
the Fire may be governed more accurately in the 
former than in the latter Cafe. It is better to leave 
the Vcfleis a Hltlc too long in the Fire, than to tak* 
them out too foon ; for when the Fire is too flacky 
there is more of the Lead detained in the Scoria*! 
than there can be confumed of it, by a proportion- 
able Excefs of the Fire; Therefore, unlcfs you per-; 
ccive Signs of a very great Excefs, there is no need* 
of repeating the Operation ; whereas the rcpearinB 
of it is unavoidable, if you find that the Fire ha] 
been wanting. 

PROCESS XXXI. 

To reduce and precipitate Lead from an Ore rendtrt 
refreaory by Pyrites, 

APPARATUS. 



RO A S T two Centners of the Ore, 
ing to Prec. XXX. N^. 



(ftCCOK 

1.) with only-thl 

Difference, that you niuft makca Firea liitle ttrong 
er from the Beginning to the End. The Pyrites, d 
pecially that which is merely of Iron, hiivdcrs a 
Ore eatily growing clammy, from turning iiito Iv 
Lumps, or intircly (rom melting. Beat the Oit 
roafled and grown cold lo a fubiiie Powder, ; _^ 
repeat the Roarting a fecond, and even a third TinK 
till, growing at Ull a little red hot in the Fire, 
does remain no Smell ot Sulphur at all. 

2. Mix the roaftcd Ore with fix Centners of bla« 
Flux, and with two of Sandiver. Do the reft i 
in the foregoing i-'roccfsi except that the Fin; mu 
be a little greater 3n^\ longer continued in the I 
Uian if you had a fufible Ore to Imclu 
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fffc VJi otufKeafoni of the Procifs. 

I. ir the Ores of Lead are charged with Pyrites, 

a greater Quantity of the faliiie Flux, which dil- 
I pofcs there Enrths to a Vitritic;ition, is required, on 
I Account of this refraiftoryQuaHiy, proceeding part- 
ly from the martial, and partly from the unincial- 
iitck Earth, and for the fame Reafnn the Fire muft 
|"be made a little flronger; that a fufficiert Pfccipi- 
liation of the Lead out of them may be made. 

As every Pyrites already contains a martial Earth 
Hn it, which is reduced to a mctalhck Form, when 
rat is melted together with an oily reducing Fiux, for 
this Reafon, this Earth produces here the fame Ef- 
frfl:, that was produced by the Ufc of the Iron- 
f filings in the foregoing Procefs ; that is, it becomes 
Capable of purifying Lead from the heterogeneous 
iBodies mentioned in the fame Place. Nor does it 
fliinder the Degree of the Fire which is ufed for 
Itnelling the Lead-Ore, from being fit to precipitate 
t of its Ore into a Regulus: For it is enough, 
irided it returns to its metallick State-, which a 
ling Fire with fome Phlogifton will efTcift-, for 
1 Iron is already fit For the above-mentioned Pur- 
But you arc lo obfcrve, that the martial 
r dcflirurc of Phlogifton, and any Produft of 
^ron whatever, deprived of Phlogifton, by the Vio- 
I idnce of the Fire, is not fit to abforfa Sulphur, 
Arfenick, Antimony, and the like; neverthclcis, by 
joining the PhlogHton to it again, it recovers iu 
fonrxr Virtue. You mufl likcwife examine, whe- 
ther the Pyriie'* isina fufficicnt Quantity in the Lead- 
Ore j if not, its Dcfcfl: muft be fupplicd with a lit- 
tle Filing* of Iron. 

3. It is neceffary to lt:t a fufficient Roafting pre. 

~ ede; for Iron, alrca-ly faiiirated with Sulphur in a 

■yritcs, has not the f^mc !-fteCt as pure {Set Prec. 

SXX, Uff N'. I.) Iron. A ftrong Roafting is 

Ichicfly required, when the Pyfites arc ailenical; for^ 
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Arfenick U much more fixt, and more ftrongly ad- 
herent to the Ores, than Sulphur; nay, when with 
a black Flux, it turns into a femimctalSick Regulus, 
which being joined with Lead, a great Part of it 
moft fuddenly turns into {Part I. § 73.) Glafs. And 
as there is but very little Iron in fuch a Pyritesi that 
Iron has noc the Virtue of hindering ihis fiSed of 
the Arfenick. 

4. The Lead which is got out of fuch a pyritofe 
Ore, is not commonly fo pure as that which proceeds 
from a purer Ore; but it is found blackUh and Icfs 
dyftile. The Caufe of this Difference is Copper, 
which lies hidden in leflcr or greater Quantity in 
every Pyrites, and which is reduced ar ihe fj-meTimc, 
and melts with the Lead into one Keguliii; where-' 
fore it muft be fcparatcd by a particular Eli^uaiion. 

PROCESS XXXII. 

fie wapng of tbt Liad-Ore. out of Earth and Sicv^* 
APPARATUS. 

I, fry HE wafhingof ihe Lead-Ore is performed io 

\_ the fame Manner^ as that of the Silver-Ore. 
{Proc. XIII.) But take Care not to be deceived by 
the great Weight of the Ore; for when it is ioclofed 
in 3 Ma:rix that is a little hard, the very brittle 
Lcad-Or?, on Account of its foliaceous Texture, is, 
by the frequent Beating of the Pcftlc, broktn into a 
very thin, fraly Powder, which fwims in Water, in 
form of a blew Powder. 

2. If the remaining Ore is rendered pure by the 
wafting, let it be melted, as in Proc. XXX* If- 
you find it pyritofe and full of Iron, do what ha^.. 
been prcfcribed, Proc. XXXI, 
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PROCESS XXXIIL 

t* precipitate Lt&d out vf in Ore, 'rmdered refraHerf 
iy Bartbt aad Stenet^ and nta wapablt. 

AP ? A R ATV S> 

* AKE of theroafted Ore two Cemnera beaten 
_ into a fubtit Powder, mix them with an equal 
[Quantity of Sandiver, the more cxadliy, the better; 
tdd alfo fomeUiing of Filings of Iron, unlets the 
"Jre be of itfcil pyriiuous; th«n mix the Whole with 
'ghc Centners of black Flux> and melt it as in Proc, 



Tie UJe and Rtafom of the Procefs. 

" Every thing is already clear from Proc. XXXI. 

rhere is need here of a very exaft Comminution 

tad Mixture, that the Scorification of the Stones 

nuc'd with the Ore, and of ihe unmetallick Eatch* 

may be performed with greater Eale, and thai there 

maef bo no Necdiity of promoting it with fo ftrong 

and ib long a Fire. On this Account alio a grcac 

Addition of the Flnxcs, efptcially of Sandiver, is 

wired, to facilitace tiie Precipitation of the rcdu- 

d Ptrticles of Lead through the fufliciently attenua- 

1 Scoria. 

PROCESS XXXIV. 

V^tiiUeani prtHpilele Lead eul of auif of its Ores, 
iy Strahfiration wilb Charcoal, 
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APPARATUS. 

HUSE foradocinuftical Centner an hundred 
Half-ounces, or three common Pounds and 
Half-ounces, that by tliis Means each Half-ounce 
U 4 may 
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may flandin Lieu of one docimaftical Pound. Bca« 
fucb a Ccamer of any Lead-Ore to a coirfe Powder, 
the particles of which muft be about the Size of a 
pM i put it iftio a Urge Earthen or hon-Frying-paiii 
and heal it firft by a gtrntlc Fire, which muft be in- 
creafcd gradually, thai the grcatcU Part of tbc Sul- 
jihur may ix dirtijwlcd. 

2. Have ai Hand a mehing- Furnace, wiiU a Bed 
made of Luie and Dud uf Ctiarcoat in its bbttom- 
Part defcribcd (Perl I. § 759, »40.)i app'y to this 
at the Ouifidc. anotlier Bed, {iin4. Plau III. Fig, 
13. ////. i.) and join them with Luce, thai tlie Mu- 
ter running out of the infctiur liotc when open, may 
be received Into ic; furround tliis outward Bod both 
with ftcfli ard burning Coats, and Qll tbc Furnace wilh 
the fjmc Fcwcl thai it may be dried i then with a 
Pair of Bellows exciic tlie Fire for a Qj^arter of an 
Hour; and then putthcOrciiUn it at fcveral TiilKS; 
nor will it be ainila to add to it fonic Scal» ' of IrOo. 
But you mull put the Ore in I'uch a Manner, that 
it may be above the CoaU, Ucing the Hole tbrougb 
which tlie blaft of the Bellows is admitted into 
the Furnace : However let it not touch the Walls 
of the Furnacci for if it is call upon the Side, where 
the Hole has been faid to be, die melted Ore ia 
its coming down is cooled by the bUft ui the Bel- 
lows, and cliff fcorificated Part remains there znorc 
(cfraiftory than the Met?) iifelf : it ftops the PaHage 
of the Wind, and hinJcrs it from exciting ihc Fire 
freely and equally : If this happens to be the Cafe, 
you mtift remove the Scoria with 4 Poker, to be in- 
troduc^rd through the oblung Aperture of the (Piat, 
111. F-g. 10. ku. (.) Bottpui-part. lo the pKtli 
Time, wliiic the Ore is put into the J^ire, the For- 
nice muft be Tilled, two tliitds at Icalt, with Coal* 
of a midtihng iiigijrfs, and after each-Portion of the 
Ore is pui in, add a Layer of Coals above it. 

• Such a-fiikcoffftott Iranrcii hot, whiltoffdertlrtS^ekRof 
a 9lukli'i Haiu^ti. 1 - . 

"' '', :">- ■•"■:.■ '■ ' -'>" '' • 3. When 
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J. When all the Ore is put into the FJrc, conti- 
nue to blow till the Fire is conCutJKd in the Furnace 
pour Water upon ihc foremoft-Bcd, Drop by Drop, 
locooi the Lead gathered in it. Look alfo into ilic 
Scoriii'.-, to fee whether there are any Grains of Lead 
tUfperled among them -, if you 5nd ti to be fo, beat 
the Scoria's, and wafli the fmallcft Particles off with 
Water, that you may have the Lead Jeparate. Fi- 
r oally, weigli this intireiy: and the Weight will an- 
swer to that which the Smelter will at lad have. 
-J The Ufe and Reafons of the Procifs. 

* 1. The Lead is reduced in this Procels by its im- 
mediate Contadt with the Coals ^ that is, the oily 
(Fart of the latter, being agitated by a great Fire, 
sod intireiy extorted, penetrates the fmall vitrefcent 
itoctalhck I'aniclca, which being open by the Violence 
^ the Fire run down through the Interdicts of the 
||)urning Coais, which, in the foregoing Pfoceflcs,' 
W9U cfSacd by the black Flux in clofe Vcflcls. 
". 2. But this Method is preferable to the foregoing, 
^cept that the Apparalus is attended with greater 
^.Trouble. For when the Reduction is finifhed, the 
'teid, coite£tcd in the Bed of the bottom Part, runs 
thence inro the outward or forcmoft Bed: there it ij 
preferved by a much gentler Heat, under the burn- 
ing CoaU that fupply it perpetually with a Phio^- 
fton, and leaves its remaining Impurity. But take 
Care in this Operation, if you have a mind to make 
your Experiment with many common Pounds 
Weight, not tp pat too much at a Time to be re- 
duced ; for, if you do this, you will not make a fuf- 
ficieni Rcduiftion, and the Fire is in fomc Meafur? 
ijoffocated. Nor muft you put the roafted Ore into 
Che Fire, before the Furnace and the Beds are well 
dried and made red hot on the Intidc; for in this 
Cale you will find Grains of Lead difpcrfed among 
ibe Scoria's. The lime ufes to happen, if the Orr 
is melted crude, or at leaft not fufficiently roafted: 
for, ihe Sulphur which adheres in great Quantity to 
|he Lead-Ore, is hardly didipated, and not Icpararing 
quJtklf 
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quickly from the Scoria's, the Metal is rendered re^. 
fraftory and brittle. BeTides let che Bellows not be 
loaded with too great a Weight-, for this deftrufti- 
ble Metal is partly conlumed by die too great Vio- 
lence of the Fire; efpccially when too impetuous 
an Aftion of tlie Air is joined to it. Let the Noi 
fcl of the Bellows not be too narrow, that a fuffici- 
ent BUft may be adrmtted : Nor is it always poflibic 
to€ompenfaie this Narrownefs by a greater Weight; 
for if you load the Bellows to an Excefs, it has been 
found by Experience, that the Fire is thereby ren- 
dered equal, and even diminiihcd. 

3, Gold and Silver may be reduced out of tbo 
Drofe, and united with Lead by this Method j if 
you add to tliem the vicrefcent Drofs of Lead, focli 
as is Litharge, and ail the Calx of Lead, and tho 
Things in which Bodies of this nature lie hid, or 
even the Lead-Ores themfelves. ForaU thefe Things, 
when they have recovered their Phiogiflon, are re- 
duced into a meialHck State, they abforb the Gold 
and Silver out of their Drofs, and render the refirae' 
tory Scorix fufible and fofc. But the Lead thus iffSt 
may be again feparaicd in a large Tcft, or cveabi 
ufed to purity Ibmc other Gold or Silver, fo thai tbs 
Metal which is already in the Lead, may be added n| 
them. See Pree. X, XL 

PROCESS XXXV. 

The Separation of Lead from Copper^ hy Ehqud^M 
(Pact I. § 468.) 

WHEN Lead has fomething of Copper io it, 
it is thereby rendered Icfs duttile, and 
when broken, the Surface of it appears as it w«i9 
granulated, if tiio Quantity of ihe Copper is but veff 
tittle increafed ; on (he other Hand, when its Tough- 
n«fs makes it cohere,' if you break \t, it looks like • 
Heap of acute prirmaiical particles, Finally, if there 
is a ^tcac Quan^ty of .pure Ci^per in it, it \o6ia 
rcddilhi 
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_ ^Khi but if it is mixt with Sulphur, it looks 
blackiili, And is very brittle : But (lie lame lifil-ct is 
pioduccil by tin Serai-Mceais, aa by Sulphur and 
Arftnick. Ncveniidefs, tiw Separation .>j the :wo 
liUier has already bctn made in the iortgoing Pro- 
ccfsi bur die Copper muft be fcparated by a peculiar 
''VratMf. 

APPARATUS. 
, Make with Lute and Charcoal-puft a Bcil, the 
pcity of which niuH: be proporcioned to the 
intity of the Mixture ef Lead and Copper to be 
(cpRratcd. But let this Btd be very low, and dttlin- 
ipg forward towards the lower Pare. Let tiicrc be a 
iin«il narrow Channel running from the Bottom of 
the Bedi to the other Bed which is contiguous to the 
fbfe<Part of the former, and placed a iiitie lower. 
^L^tjie Place where this Channel leads que of the End 
H^c upper Bed ; put a fmall Iron-Plate, and {>refs 
H^fs (he Channel llill tnoilh in fuch Manner, 
Iptt tberc rctpains oaly a frnall Palfage at the Bouuin 
ejf it, through which the melted Lead may run 
flpwly* Dry the whole well, by putting red burn- 
tCoals tbercpn. 

t the Mixture of Copper and Lead into the 

r-Bed: Make in boih Beds, with Wood or 

wl, aFinj gentle tnough that it may only bring 

ud to a Fufion : This being melteii by Degrees 

^ly, will run through the narrow Paflage left 

n the fniall Uon-Plate and the Buiiooi of the 

I Channel, and will be collected into a Rt^ulut^ 

e lower Paitof the forenioft Bed, U nothing 

t runs with this pirCi make it a little llronger, 

the Bod grows dark ted-hot : Continue (he Fire 

r feme Minutesj and then put it out. 

'ou will fimi the Lead colki^ed in the inferiorjq 

lut ihc Copper ihat was in the Mixture, 

^[| in the upper-£;d, wiih a little Lead adberi _ 

: OutCde ol it -, wlirnce it has the Colour pf ii*-^ 
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and is full of Pores ; and if the Coppfr Is not i 
quarter or a fifth Part Icfs than the Portion of Lead 
and the Fire has been made gentle and (low, yol 
will find that it has iniirely preferved the fanM 
Figure, \vhich the Mixture had before the E!iqu» 
tion. ' 

4. Find the Weight of the Copper with a Bai< 
lance, and put the whole, or the mchcd Part of jt^ 
into a Ted, or, if you are only willing to try it, put 
it into a fmall Coppel well heated, and futficiently 
hot, till the Lead is intirely confumcd, and the Cop* 
per remains motionlefs : Then take it out immedi< 
ately, and extinguifli it in Water. You will find th( 
formerWeight of the tried Specimen diminilhed: Bui 
the Part of it which is deficient, will be the Lead de^ 
ftroyed: And as Lead, mixt in fmall Quantity with 
Copper, confumes about the fifteenth Part of the Cop 
per, with regard to itfelf; for this Reafon, yoa 
rtiuft add the fifteenth Part of the deficient Weighl 
ID the remaining Copper, that you may have the 
Portion of Copper, which has been left by the Lead 
ifi the upper (N°. 2.) Bed. Thence youmay cafili 
calculate, how much Copper may be feparatcd froo 
Lead. If you put the melted Lead into a Coppe^ 
you will find not only the Portion of Gold and SS- 
ver whiT,h was in the Mixture, and which the Lead 
has carried away with it; but you will know alfq 
from the pure fulphureous yellow Colour of the 
Coppel, or from its greater or lefs Blackifhnefi 
whether nothing, or a little, or a great Quantity 
the' Copper has vani/hed with the Lead ; though ya 
cannot however, from this, precifely determine i'^^ 
exaft Quantity of it. 

7be Ufe and Reafon: ef the Proeefs. 

I. Lead, when it is not more hot than only, 
enough to be in Fufion, does not diffolve Copper i 
Whence Lead may be melted in a Copper- Veflel,| 
when you do not exceed this Degree of Fire: Bot, 
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sfbon as the Lead begins to grow white, to fmoak 
1 boil, it Toon diflbives Copper; Therefore, you 
E to take Care, that the Fire be not too violent, 
daily in the Beginning. But ihe moft fimple 
jeration of die Ehquation, is that which is per- 
med without any Addition. 

,2. The fmall Iron-Plate is applied, to the End 
in cafe a few fmali Particles of Copper fhould 
> off, ihcfe fwimming at Top may be ftopt there, 
1 the Lead run as it were through the narrow low 
ilagp left, as through a Sieve, while thefe Parti- 
s of Copper remain. 

PROCESS XXXVI. 

^ reimf,fia4 fffcipiiate Copper out of apart andfttfi- 
! > v''\ 'ji -1 ^^ Ore^ in a dofe Veffel. 

'"' APPARATUS. 



MIX one, or, if you have fmall Weights, 
two docimaftical Centners of Ore beaten 
■emcJy fine, with fix Centners of the black Flux, 
i having put them into a Crucible or a Pot, cover 
|em one h^'f-Inch high with common Sale, and prcfs 
lem down with your Finger: But let the Capacity 
jf the VclTel be fucli, that it may be only hall-fult ; 
ut the Vellicl clofc j put it into the Furnace, and 

r iJie Fire as in Prec. XXX. 
\ 2. Jocreafe the Fire flowjy, till you hear the com- 
lon Salt put upon the Ore crackle : Then increafe 
rhc Fire immcdiaiciy, eilliei, wuh the Funnel and 
Cover put upon tlic Furnace, or wiili a Pair of Bel- 
lows appUccl to the Hole of the bottom-Part, ihac 
the Vcffel may grow very red hot, Tluw you will 
precipitate and reduce your Copper in about a Quar- 
ter ot an Hour : Then take out the VelTcl, and 
ftrike with a few Blows the Pavement upon which 
you put it, tliat all tht; fmall Grains of Copper may 
"ccolle^d in one Maii,, ,,^,^, , .^.-, -, 

3. Break 
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3. Break the Veflcl, when grown cold, ih two* 
from Top to Bottom, as neatly as you can : If th(i 
whoieProcefs has been well performed, you will find 

1 a foiid, perfedly yellow, and malleable Re^nlus, ad' 
hcring to the Bottom of the Vefiel, with Scoria's, re-; 
maining at Top of a brown Colour, iblid, hard, and 
fiiining, from which the Begulus muit he fepaxutd 
with fcveral gfntle Blows of a Hammer; this done,' 
weigh it, after having wiped off all Filthinifs. 

4. A foft, dufty, and very black Scoria, is a Sign 
of a FJrc not fufficiently ftrong. Small neat Graini 
of Copper reduced, but not precipitated, and adhef'* 
ing ftili to Scoria's, efpecially not very far from 
the Bottom -, and an unequal and iztt)iGz!iKd ReguItUf 
arc Signs of the fame Thing. A foIid, hard, fhin- 
ing» red-coloured Scoria, efpeclally about the Rfgk- 
Ins, or even the Regului ilfcif when covered with a 
like fmall Cruft, arc Signs of an Excefs in the De- 
gree and Duration of the Fire. 

The Ufe and Reafons of the Procifs. 

I. You may confuk what has been faid 'ni 
Proc. XXX. Uf. N». I, 2. But m the Ores which 
arc eafiiy melted in the Fire, are not the Objcfta of 
this Procefs; for they muft alfo be very pure. Sucfr" 
are the vicrt-ous Copper-Ores, but cfpccially ihe greeflf 
and Hziire coloured-ones, and the cierukum (J viridi 
Montanum (Part 1. § 363—366.) which is not very 
different from them. But if there is a great Quan- 
tity of Sulphur, Arfenick, or of the Ore of anothCi'J 
Metal or Semi-Metal joined to the Ore of Coppcfi' 
then you will never obtain a malleable Re^ulm of pure 
Copper; tlK>ugh Ores are not always rendered re- 
fractory by the Preftnce of thefc. 
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PROCESS XXXVII. 



rreducs and presipitate Copptr out of Ores (Proc. 
bXXXVI.) rendertdrtfraSlory by Earth and Stones 
jbat cannot he wajhed off. 

4 P P A R At V &. 

BEAT your Orp into a moft fubtjl Powder, of 
which weigh one or two Cenmers, and mix 
jl much Saodiver to ihem : This clone, add like- 
life four Times as much of the black Flux, with rc- 
t to ihc Ore ; For, fay ihis Means the fteril ler- 
ftrial Parts are better difpofcd to a Scorification, 
' the reducing and precipitating Flux may a£t 
lore freely upon the metalUck Particles freed of 
I their Incumbrances. 

^2. As for the reft, make the Apparatus accord- 
r CO Proi. XXXVi ; but you mull make the Fire 
slittle ftrongcr for about half an Hour togfther, 
Vhen the VeiTcl is grown cold, and broken, exa- 
mine the Scoria's, whether they are as they ought 
to be: The Kegulu will be as ductil and fine as the 
Sjrcgoing. 

I 

■Ere 



The Ufe and Ree/ons tf til Prcce/s. 



1. Every Thing has been already cjfplained 'in 
If. XXXni: But as I'uch Copper-Ores hardly con- 
1 any Sulphur and Arfenick in them, the Roafting 
luld be of no E5c6);, and a great deal of Copper 
luld be loll : For no mctallick Calx, except thofc 
Gold and Silver, improperly fo called, can be 
ioa(ted, without you find a Part of the Metal loft 
after the Rcduftion : But the Stones, which here are 
fuppofed not to be eluiriable, cannut be fepaTate4 
bjpFiicaiont : Sec Pert I § 3,S. 

P RO^ 



I 



fSi^ The Akt cf 

PROCESS xxxvin. 

To precipitate Copper out of an Ore (Proc. XXXVII.^ 
that conlains Iron. 

APPARATUS. 

i.J^O all according to Proc. XXXVII. Bu6' 
1/ you will find, after the Veffcl is broken, # 
Rtguttts upon no Account fo fine, but lefs dniftile, 
wherein the genuine Colour of the Copper docs noP 
perfeflly appear, and which muft be furthe** 
purified. 

Tbt Vft and Reafons of the Procefi. 

The Fire ufed in this Operation, is nor quite ftf 
ftrong, as that the Iron mayturn lo a Regulus: Bur ai- 
Copper is the Menjiruum of Iron, which is of itfclf 
Tery refradory Jn the Fires *or this Rcalbn, whiFtf 
the Ore and the Flux are moft intimately mixt and 
confounded by Trituration, the greateft Part of the 
Iron, being diflblved by the Copper, turns into a Ri' 
gtttus along with it. 

PROCESS XXXIX. 

The reaping of a pyritofty fulphureeus^ arfenical, Jmi' 
metaltick, Copper-Ore, 

APPARATUS. 

i-OREAK two docimaftical Centners of the 
£) Ore to a coarfc Powder, put them into x 
Teft covered with a Tile, and place them under the 
MutHe of the docimaftica) Furnace : But the Fire 
muft be fo gentle, as that the Muffle may be but 
very faintly red hot. When the Ore has decrepi- 
tated, open the Tcft, and continue the Fire for a 

ftw 
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fow Minutes ; then increafe it by Degrees* that you 
may fee the Ore perpetually fmoaking a little : in the 
mean Time it is alfo proper, now and then to ftir 
it up with an Iron-hook : The fhining Particles will 
afiume a dark red or blackilh Colour: This done, 
uke out the Teft, that it may grow cold-, if the 
fmall Grains are not melted, nor flrongly adherent to 
each other, hitherto all is well; but it they run into 
one fingle Cake, the Procefs muft be made again with 
another Portion of the Ore, in a more gentle Fire. 

2. When the Ore is grown cold, beat it to a Pow* 
dcr fomewbat £iner, and roaft it by .the r<ime Method 
as before i chen take it out, and if the Powder is not 
melted yet, beat it again to a mofl: fubtil Powder i 
in this, you are to uke care that nothing be loft. 

3. Roaft the Powder a fecond Time in a Fire 
foroewhat ftronger, but for a few Minutes only : If 
you do not then 6nd the Ore any Way inclined to 
melt, add a little Tallow, and make it burn away 
under the Muffle, and do the fame another Time 
agato, till, the Fire being very bright, you no longer 
perceive any fulpbureous, arfenical, unpleafant Smell, 
or any Smoaki and there remains nothing but a thin, 
ibfc Powder, of a dark red, or blackifh Colour. 

The Ufe and Reafons of the Procefs. 

i« Every Pyrites contains Iron, with an unmetal- 
lick Earth: To which Sulphur or Arfenick, and 
moft commonly both, (/'^r/ I. §3 16, 323,347, 369, 
371.) always join. Befides, there is Copper in many 
Pyrites, bur, fometimes more, fomecimcs lefs: Some 
of them [ibid.) are altogether deftitute of Copper, 
Therefore, lb much as Pyrites differ with Regard to 
die Proportion of their conftituent Particles, fo much 
do they differ as to their Difpofuion in the Fire. 
For inftance, the more Copper there is in a Pyrites, 
the more it inclines to Colliquation. The more Sul- 
phur apd Arfenick it has in it, the more quickly the 
melting of it is procured, and the Rcverfe: The 
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nwrc Iron md unraetaLkk Eanh it coritaio?, rhe 
more it proves relra^tory in ihc Fiie. Now, it fuch 
l»yritcs melt tn ihe Roaftirg, as happens to fome 
ot ti-.em, if ihiy grow but a littJe rfd-ttot } the Sul* 
phur and AtC-nlck ibat lyes hitWcn therein, are (a 
lUi^lly uniird with the Gxt Part, (bat you would i(t 
vain 2acm|K lo <JiQipaie tttrm : Nay, in this Ca(e, 
when it is reduced ^tgiin inio a t'owiicr, it requires a 
much gteaicr Timt-, and Accuracy in the Regimen trf 
lilt: hitc, to petlorni the OtKraiion. For tliis Rca- 
(bn it is much brtier to rejicot it with ntw Fyrites, 
Bui jiou can roall-no more tnan the double Quao- 
lity at once ot the Ore )uui h.ive ^a Mind to tm- 
pioy in liic lorrgoing Lxpciiincnt: to the End that 
the Prccijiiiution by tuilon not luccecding, there 
may rrmain Hill another I'ortion intirc; kft you 
fhuuld be obliged to repeat a tcdiom Roafting: If 
you kr ihcSignsof a (errcous rcfxiifiory Pyrites, the 
Operation rouft be perforiiwd wiih a greater Fiie, 
and much more quiclily. However, lake Care not 
to do it with too violent a lute: For a great de^ of 
Copper, is confumed nut ouW by tlie Arlenick, but 
alio by the Sulphur, and this happens even in Veffelj 
ihut very c!ofp, when the Sulphur is expelled by a 
Fire not quite lb ftiong: \Vi:ic!i a reiieraccd and 
mittlcr Sublimation of the Sulphur, in a Veffel both 
very clean and*WLll doled, will clearly fliew. 

2. When rhegrcatclt Fart of the Sulphur and the 
Arfenick is didipaced, by fuch Caufes as promote 
Colliquaiion, you may make a flronger Fire : But 
then it is prop-r to add a lirtlc of fome fat Body; 
for this dillblves mineral Sulphur, it changes the 
Mixture of it in fome Part, which for Inftante con- 
fifts in accrta.n Proportion ot Acid and Phlogifton, 
and at iht- rmielimr hinders the Mctatlick Earth fr6m 
being rirciuccd into Copper, by being burnt to an Ex- 
ccfs. Fiom thefc Efitfts the Reaion is plain, why 
AITtyers produce Itfs Meials in the trying of Veins 
of CopptT, Lead and Tin, than fkilful Smelters do 
in large Operations. For, the former perform tlie 
Koa£ting 
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Roafting under the Muffle, with a clear Fire, and 
without an oily reducing Mcnftruum ; -whereas the 
latter perform it in the Middle of Charroal or of 
Wood, which perpetually emitareciuftivc l^hlogifton, 

3. The darker and blacker the Powder of the 
roafted Ore appears, the more Copper you may ex-r 
pcd from it: But the redder it looks, the lefs Cop- 
per and the more Iron it affords: for roafted Copper 
diffolvcd by Sulphur or the Acid of it, is very 
black; and Iron, on the contrary, very red. 

4. If a pure Copper-Ore lyes hidden, together with 
Ores of other Metals or Semi-Mctals, full of Sulphur 
and Arfenick, in one and the fame Glebe, that can* 
not be feparated with the Hand,* it mull be roafted : 
For, while the Copper is reduced and precipitated to- 
gether with thefc other Metals, it participates of their 
Sulphur and Arfenick j wherefore, it is the fame as 
if the Ore of the Copper icfelf had been defiled by 
them. 

■ 

PR O C E S S XL. 

fi$ Pncipiiaiicn of Coppery out of roajled {'Proc* 

XXXIX.) Ore. 

APPARATUS^. 

Divide' the roafted Ore into two Parts : Each of 
them fhall go for a Centner : add to it the 
fame Weight of Sandiver, and four Times as much 
ef the black Flux, and mix them well together: As 
for the reft, do all according to Proc. XXXVIII: 
The precipitated Regulus will be half-malleable, 
fometimes quite brittle, now and then pretty much 
like pure Copper in its Colour, but fometimes whit- 
ilh, and even blackifli: Whence it is moft commonly 
called black Copper (in German ^c^tDSrt; Sl^Upfer); 
though it is not always of fo dark a Dye. 

X 2 y^ 
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ibt Ufe and Reafons ef the Precefs. 

J. It is eafy to conceive, that there is as great'd 
Difference between the Icveral Kinds of this Meul 
calkd bUck Copper, a* there is between the pyri- 
tofe and other Copper-Ores, accidentally mixt with 
other merallicit and Semi-merallick Bodies. For, all 
the Mttals, the Ores of which are intermixed with 
ihc Copper- Ore, being reduced are precipitated lO- 
grther with (he Copper; which is brought aboia by 
Means of the black Flux. Wherefore, Iron, Tin, 
Lead, the legolinc Partof Antimony, ant! Bifmuth, 
moft commonly arc mixt wiih black Copper, in a 
Multitude of different Proporrions. Nay, tt is fclf- 
fvidcnt that Gold and Silver, which are diflblvable 
by all ilicfe Matters, arc collected in fuch a RfguUa^ 
when they have been firrt hidden in the Ore. Befidcf, 
Sulplmrand Arfenii k afenot always altogether abfcnt. 
tortheycanhardly be expelled foperfeftty by the ma- 
ny preceding Roafting*:, bm there remiSn fome Vefti- 
gfs vi' [hem, which are not dilTiprUcd by a fuddcn 
Mching, cfpeciaHy in a ctot'c VcfTel, wherein the 
Flux fwimniing at Top hinders the Aftion of the Air. 
Nay, Arftnick is rather fixt by the black FluJC, atid 
animies a regulineSemi-metaitick Form, while it isac 
the Hime Time prefcrved trom diflipating, by the Cop- 
per. But, the Variety of the Colours, of the GoiH' 
fiftencf, and even of the Goodnels o^ btet!k Cop- 
per depends on this. . ■ . . 
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PROCESS XU. 

^e running down of Pyritofe, crude^ Copper-Ore^ into 
a roughs brink Regulus^ bj a Stratification 'voilb 
CbarcoaL 

A P PJRArUS. 

I. ^^ H us E a Weight of as many common half- 
V^ Ounces for a docimaftical Centner, as thcrr 
are founds in a large Centner, that each half- Ounce 
may reprefent a comnrK>n pound Weight; weigh in a 
Jarge Balance one or many Centners of crude Ore 
not roaftcd, and broken in fmall Pieces pf about the 
Bignefs of a Pea. Let the melting Furnace have a 
freOi Bed, and be altogether difpofed as in Prcc. 
XXXIV. N^ I. Md Part I. § 239, 240. Stop 
with the fame Lute which the. Bed is made of, the 
Hole of the Bottom-part, through which the Body 
9ielted may run from the inward into the outward 
and (oremod Bed. When the Furnace and both 
3eds are well dried and made white hot within, put 
the Ore into them at fevcral Times-, mean while 
let tlie Furnace be constantly kept full of Coals, 
and the Bellows blow very flroQgly at the fame 
Time ; let the Nofel of thelc be dircdcd obliquely 
downwards, that it jnay determine the Flame to- 
wards the Surface of tj^e inward Bed, and of the 
Matter which is meked in it, to make it keep in a 
State of Fufion : AU which Particulars mud b: ob- 
Icrved more exactly than in Prxu:. jXXXIV. N^ 2. 
becaufe of the refradory Scoria. $ut if you know 
from the outward Appearance of the Ore, or from 
the Experiment already made before, that this Ore, 
or the Scoria which will be produced out of it, is ot 
a rcfraftory Kind ; it is proper that you (hould add a 
fufible Scoria, that has already born the Fire fcyeraji 
Times, and is well tried that nothing of any Metal 
fan be reduced out of it, of which you cannot de- 

X 3 termioe 
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lennine the Proportion with Regard to ihc Ore, 
Olherwire than by TrUI. 

2. Vk'lien you liave put one Centner cf the Ore 
into the Fire, continue i he Fire, ti]I you can judge 
that all rlic Ore is collcfted into tlie Bed : Try with 
an Iron-pokcr, wliich you are to introduce into the 
Bed ilirougli the obli.ng Hole of ihe Bottom-part, 
whtiher all tlie Ingicdienis are mehtdj efpecially it 
ihe Scoria's are rreked tdin enough, cr have a pitchy 
Confiftence; fot, fuch muft be fetched out of the 
faid Hole with the Poker, kft the Inferior Aper- 
ture, chiough which the melted Matter is c6h\xyed 
into the outward Bed, fViouUl be oblliufltd. Then, 
with an Iron Rod cutting at ore of its Ends, open 
ihc Hole that is fiopt with Lute; tlgt ihe mcllcd 
Matter may run out into the hut fbicmcfl Bed. I^oiVj 
if you have a Mind ro meit many Crniners of yoOr 
Ore-, remove from the Hok- the fmall Coals, or the 
tenacious Remains of the Scoria's -, and flop it wit^ 
frcfh Lute: This done, take tie haulened Mafs out 
of the fore-moft Bed, with a I'air of Tongs : Theii 
you may, in ihe fame Manner, piit into i he Fire, meltl 
and convey into the forcmoft Bed, another Ccntnix 
of your Ore. 

3. When all the Ore yisu jnre^dirH,' Juft ^^ 
through the furnace, and the Fire is corifitwcdij 
and the FiJrnace grown cold, break ihc Beds*, that 
ycu may colieft what has bten ir.finiutcd into the 
phinks, which they poJTibly have contraflcd dunn^ 
the Operation. Likcwife, examine cloftly the broken 
Scoria's, that you may ice whether any Thing of thift 
reguline Part has b«n detained therein : This (tiutt 
be feparated either wiih the Hand, or by walhingi 
and examined in the Balance together with the /fi" 
f IT wj colleif^ed in the outward Bed, wfiich is purj 
of ail Scoria's. But, the Regulos irt which (he Mi 
lyes fi ill hidden in its State of Ort, will Be 
prittle. 
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^he Ufe t!nd Rcafons of (bs Proccfs. 

In In this Fufion, the Ore melts on Account of too 
fudden an Application of the Fire; for this Reafoif^ 
it lofes its Sulphur and Arfenick only in a fmall Quan- 
tity {Proc. XXXIX. uf. N» i.) the reft joins more 
firidtiy with the fixt Subftance of the Ore. Therefore, 
a$ Iron, which abounds in every Pyrites, feparatcs 
the Sulphur and Arfenick from all the other Metals 
and Semi-Metals, and unites them to itfeif {Part I. 
^ 147. corolL i.)i on this Account thcfe heavy Bo- 
dies link to the Bottom, and the iron, freed of Sul- 
phur and Arfenick, fwims at Top, together with the 
unmetallick Earth. But this Separation does not fuc- 
ceed fo perfedlly, but there remains fomcthing of the 
Iron and of the unmetallick Earth in the He^ulus^ 
and fome Copper in the Scoria's: The Reafon ot this 
is, that the Iron which is in the pyritofc Ore is not 
fufficient to abforb all the Sulphur and Arfenick, and 
chat by Means chiefly of the Arfenick, which, toge- 
ther with the Metals, turns to a reguline Semi-metal- 
lick Subftance, Part of this fubcil Earth remains joined 
ID the Reguus. Thi«; Re^ultis is called Lipis Ctipri^ 
in German £lo()ttciily£lupiferSctn> ^c. becaufc it has 
hitherto prelerved the Nature of the crude Pyrites. 

2, Butevery pyritofe Coppcr-0»e muft not be made 
to go through this rough Melting*, but only ihac 
which has a great Deal of Iron and a little Copper in 
it. For, the Reafon why the melting is done here 
withouta previous Roafting, is, ( i .) that the fron may 
be feparated from the Copper; which is performed 
like a Precipitation by Fufion, through the Action 
of the Sulphur upon the Iron (N' i.): N«r could the 
Separation of fo much Iron from the Copper be 
made with any Benefit by anoiher Method. (2.) That 
the melting fiiay be pcrformcrd conveniently : For if 
.an Iron-pyrires is deprived of its Sulphur by roafting, 
it is hardly tradtabie by Fire alone, on Account ot 
the refractory Nature of the maiiial Eirch : This may 
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Icorifying, hut «llo ot a precipitating Naruw, 
nabforbsSulphurand Arfcnick : For a Scoriiication 
.may bepcrformeci by ihc Lead-Ore, or itsScoiia, and! 
by adding o;her Ftuxfs : But the greateft Part of the 
liad is retained in the Scoria'j, I()gcll>tr wiih the 
mctallick Part intfrrcnt in the Ores, when a Pyrit« 
containing Iron 19 Wanting: Nay, Lt-aj itrelf, can- 
not be fuflicientlv, and foincrimrs not at all preopi- 
lited out of its Ore, and rendered pure, without the 
ASiftariCfof Iron. (3.) A too grat Quaitiry of Ar- 
ftnickis hurtlulliere, and for the moft Part hardly rc- 
tiocibte into GUfs, on Account of its Raptcioulbcfsj 
and of the Deffniction of the Lead (Part L ^ 73.) But 
ft great Deal of the Arfcnick is alfo fixc with meral- 
lick and unmctallick Earths, and is niixt with boih 
of them : W-hencc very coarfe /Jfg-s/aj** are produced i 
the Scoria's, on the contrary, retain a great Deal of 
the Metal: Thence are alio produced Semi<wfc» 
tiical Snbftances, that are diftinft from the Sco'ii'i 
and the Regala:, containing chiefly Coi>per and Troni 
which arc called by the German Mttalliirgifts StlQ^ 
FeC-'tcS>' ^^hcn they contain a great Quanticy of Cop- 
per With Iron-, but are called S>petr< by the famti 
when they confifl oilly of Iron antl Arlenick: Thdc 
have much of the unmecallick E^irth in them. 

PROCESS xm. 

Tht meUing tf Pyritcfe crtidt Cepper^Ore, in a cltfi 
Ve£el, to make a Rct^uius like ibat of Proc. XU. 

A P P A RA r U S. 

i-'TTl AKE twoCeritncrsof the fniall docimaftical 
X Vvcighf of thatOfenot rnaftcd -, bcatthrmto 
a fine Powder, niix them with twite or thrice as mticb 
of puIverifeJ conimtin Glaf^ whiih you are to ham 
« Har^d, and wdich muft bp very f iifiblc : Or, in* 
flrad of this ufc Scoria^ altogei'ier c*^r(Ulute of a me- 
reducible Earth, and calily inciting in ihc 
' r Fiit. 
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!ncm into a Crucible or Pot ; and cover 
1 over Willi common Silc, ftiurcing iht Veflcl 
[ofc with a Tile, and Hopping the Joints with' 
e. 

. If thefc Things melt in the Wird-furnacf, by 
IJeans of a violent Fire, yoii will find at the Bottom 
r the VtffBl a Jiegfilui like that of Proc. XLI. 

The Ufe attd Reafons of the Procefs. 

No fulphureous ,Ore that has not been 
afted, ought to be melted by adding to it an al- 
JKline flux : For, fixt Alcali together with mine- 
ral Sulphur, turns lo a Body, called Hepar Sulphurht 
which rcraicis in it ilillblvcd metallick Bo(hes (Part 
" 3 149 J : foi" this Reafon, if you melt in tlic Fire 
1 Ore containing a great Deal of Sulphur, or of 
: Acid of ir, with a black or a white Flux of an 
tcaline oily Nature ; y^^u either have no Regulus at 
'", or at leafl the greateft Part of it is detained in 
: Scoria's, that !^ according a? there is in the Ore 
f greater or a Icfs Quantity of the Metal to be preci- 
pitated. If the Ore is mixt wttli Sandivcr, and e^- 
pofed to a melting Fire, the Regalus is cafily preci- 
pitated out of this moft fufibleSall: But this i?r^«/aj 
inoft commonly retains the Colour ot the Pyrites 
itfcif, and when fxpofed to the Air in a Ihort Time 
I terns to a brown and very fait Powder i which Ihews 
at a great Ci^i-mcity of Salt has mixt with it: Nor is 
c Scoria rhut fwims at Topvlcflitut^- of Meul, which 
[ciidcrs both the Weight and Quality of the Regulus 
Wertain. 

2. This Mixture of Sulphur with oily alcaline 
Hatters, moCl commonly muft be ackrowIcLigcd to 
1 acccRbry Re^foii, why the Ore mcliL-d in dole 
:Is, or the Metal iifelf, when mix: wiih Sul- 
■, afford a kflVr Qiiaiuity of piite Mcial, than 
hen the mdcingis performed in an open Flie ■, un- 
'v fome precipitating Meial Is added : As, tor Inr 
Iron in the melting of Lead : But ihis dt5es 
not 
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not fuccccil in the prcfent Cafe : for Iron, that may 
be mixt With Copper while it precipitates it, mixt« 
in gtcat Pjtt witn the picdpiiated Copper. For, 
according to the ilioft acctjratc Expeiicncc, the pre- 
cipiialcd participates ot ihf precipitating Body, it 
not in all, at leatt in a great many Precipitations i 
and this happens in the moift as well as in the dry 
ones J Nevetthclcfs, this happens fomelimes mote, 
ibmcttmcs Ids. 

^e furthtr Pitrifcathn ^ /i< Ttegijlas's, f^-ft« 
XLL an4 XLII. to make Black Copper. J^ 

APPARATUS, ' . ' ! 

LET the R^ufus be bcaien to s caaife ]Po«dcr, 
' and be roaftcd and comminuted fevtfil Timtf 
over, thai the Sulphur and Arfcnick may be (liffipated 
{Proc. XXXIX.): Then, Ici it be reduced with th{ 
black Flux {Prcc. XL.) or by Stratification with 
Coals, The Rigalui thereby produced ^ill belike 
ihac of Proc. XL. 

'fhe life and Reafons of the Profe/i,'.', 

t. As the Reguhs^s of the foregoing Proccflcs, Vf 
made of the Particles of luc Fyiites melted together, 
with this only Ai[eratioii in the Proportion of the In- 
gredients, that there is Jcfs Sulphur and Arfenick, and 
lefsaLfuotibefubtilunmctallickEarihin ihe Regtdui'l 
than there was in the Pyrites out of which they have 
been produced {Proc. JCLl- N*. 3 J : Itisnecefiaiy to 
make previous Roaftings by the fame Methods that 
were prefcribcd Proc, XXXIX, to make the blaclf. 
Copper lo called Proc. XL. Nay, one or two Fu- 
fions mud: fomelimes precede the Koaltings, when the 
Regu!::i'j are very coarfe, ar.d tainted wiili a greaf 
Qiiatitiry of Iron j that the Iron may, by a repeau^ 
frecipi^ 
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ftlon, artd by the Sulphur and Arfcnid 
ptl remaining, be fepararcd from die Copper j 
■hcrras, both Metals would orherwifc be confounded 
together by a fublequcrc Fulion, the Sulphur and 
RrfcniLk being intircly tiitlipated, and could hardly 
E fcparated (/Vof. XLI. Uf. N". 2.) 

P-R OCES S XLTV. 

If find out hew mueb furt Copper m^ be produced by 
Scorifcalion^ eul cf Hack Copper, 

' Ilocver attempts to find this out with the 
Touch-ftonc, mufi: be acquainted with the 
D'fc of the Proof-necdlcs {Part I. § 2S9.) i one of 
phich muft be made of the purcft Copper, the others 
F black Copper more or Icf? pure; ihc Nature and 
idnefs of which may be afcertained by the foregoing 
itpcnments. Then the Copper to be examined, 
juft be rubbed upon the Touch-ftonc, and compared 
uh the Needles rubbed upon it in the fame Manner. 
I the black Copper is of the beft Kind, after having 
npared the Colour and Duftility of it with the 
peedles, you may in fome Mcafure judge of the 
Eoodncfs of it. But, if it is Icfs pure, you can con- 
clude nothing that is certain by this Method i becaufe 
(he Colour arid ConfiUence of Copper may be changed 
' f many Caufcs, fomctimcs by one, fometimes by 
Veral at once, there being a Multitude of Propor- 
ms that concur to vary it a thoufand different Ways. 
, Copper, for inftancc, is rendered white equally 
a great Deal of Tin, by a little of Bil'muih, and by 
f little Aifenick. What will then be your Un- 
inty, if many other Caufcs concur with tholc 
[leniionrd, to increafc it! You muft then exa- 
: your Metal by another Method. 
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APPARATUS. 

1. Separate a Specimen of your black Copper i 
the Weight of two fnialt docimatlical Centners i 
lead; and do it in the fame Manner, and with ch 
fame Precautions, as if you would deleft a Quantir 
of Silver in bJack Copptr {Proc. XII. N". i, 2.) 

2. 1 iicn with Lute and Coal-duft make a Bed i 
the Cavity of a Tcft moitlencd : When lliis Bed \ 
dry pm it under the Muffle of the docimaftical Fut 
nace, in the open Orifice of which there muft I 
bright burning Coals, wherewith the Teft mud Hki 
wife be futroundedon all Parts : When the Whole 
perfe<ftly red-hot, put your Copper Into the Firs 
alone, if it contains Lead j but if it is altogether defti 
tute of it, add a fmall Quantity of Glafa of Lead, iXA 
with a Pair of Hatid-bellows, increafe ihe Fire, tbji 
the Whole may melt with all Speed : This done, U 
the Fire be made a little lefs violent, and fuch i 
will fufficc to keep the mct^Hick Mafs well melted 
and not much Greater. The melted Mafs wil 
boil, and Scoria's will be pro^-Uiced that will ga^ 
ther at the Circumference. All the hetcrogcncou 
Matters being at laft partly diffipatcd, and panl; 
turned to Scoria's, the Surface of the pure me!fO_ 
Copper will appear: So foon as you fee it, take th 
Pot out of the Fire, and extinguifh it in Water 
Then examine it in a Balance, and il Lead hits bec 
at lirft mixt with your black Copper, add to ' 
Rtgulus remaining of ihe pure Copper, one fifteenti 
Pan of its Weight, which the Copper hiS loft l^ 
Means of the Lead : Then break it with a Vi« 
and thus you will be able to judge by its Colou 
and Milleabtlity, and by the Sutlace of it after i 
is broken, whether the purilytng of it has been wel 
performed, or no. Bui, whatever Caution you ma| 
ufe in the performing of this Froccfs, the Prodtiff 
will, n£vctlhelelf, be always lefs in proportion thnt 
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llsC you get by a greater Operation ; provided liic 
per be nclL purified in the imiil Tiiai. 

/iaotbcr Method. 



_ I. Take black Copper, chofen in ilic fjme Manner 
fc before (N*. rO^nO break intofmall t'ieccs a Quan- 
tity of it a litthr more tluniwodocimaftical CeniDcre: 
This may be dune very well with a Hammer aod a 
^bizzle; that the fmall Bits may be tniiic of ihc Size 
Btf large Pieces of" granulated Mftal : Then leduce ic 
^B tile cx-adl Weight of two Centners : Weigh alio two 
Bff entneri of pure coniminvKfd Copper : Atid to each. 
Hieing granulated, an equal Weight ot pure granulated. 
Hbcad, not having the leaft Appcaran<:e ot a Mixture 
MJf Copper, which may be ditlmguilTicd from a dark 
BEolour remaining in it, when youvitrify it aJoneina 
Bboppcl : Wnip up both thefe granulated Mciah fepa- 
Bntcly in fmali Bits of Paper. 

^m 2. Put twoCoppe!sundertheMu{He,and heat them 
^■ra Whilewich aftrongFire: This done, put your 
HjranuIatedMtriah into them-, and beftow all yourCarc 
Hbc to hinder the Aflion of the Fire fom being 
^■rcater upon one Coppel than upon the other. How- 
Hfrrr, let the Proccl's be performed with a pretty ftrorg 
^■le: \V hen all the Lead is confumed, and the Smoat^ 
^Bafed, tjke both Coppds out of the Fire, as nearly 
^B the lame Time as p»nibly you can, and cxtinguiOi 
^B Water the remaining Beads of Copper : Thco 
^■fei^ them, and ns much as there i:i wanting of 
^Be two Ccr.tncrs of pure granulated Cop[>cr, I'o 
Hiuch are you to ;4dd to the Bjgiilus temaining of the 
^■ro Centners of black Copper ; bccaule a like Qujn- 
^Ky of it has been conlumed by ilie Lead : But it the 
^Baek Copper contained Lead of jtfilf, obfervr, be- 
^Bles, the Ditfcrcdcc of the Weights of bi^th Krg$tlui% 
^Kd add furthermore tfi^liftec-nth Part of it. You 
^btii have gathered by mis Means tiie Weight of 
^■ure Copper that may be fetched out of the black 
^k« JUct» ^rlqllance, the Hffftdu icmainiog of the 



I 

I 



I 



I i ime : 



72r Art of 

. , Centners ofpuregranuiucd Copper weigh 1861 
This has loft i^ii/. by the Coppclling. li* the Jifg 
ius rcniaininjj ot ihe blick Copper weighs 154 J 
you mull ot Cuurfe adU [4/^. id the 154*^^ ihcn;!^ 
to rtrtorc as much Copper, as has been conlumei 
of youi Copper by rhe f4fnc Lead, and in ilie faoi 
Degree ot Fire: The Sum 168 will indicace hoi 
many Pounds Weight of pure Copper may bcfctcho 
out of llie liUck one. But if the bljtck. Copper hai 
already fomc Lead in it \ this being confuaiecl, carriE 
away with it about the fifKernh or fixtecnth Parr d 
the pure Copper, which muit of Courfc be addei 
over and above. Bn: yuu may lalte for the Quantit] 
ot the Lead, the Difference of thr Regulus^i remain 
mg after the coppelhng j 1 liCcforc \n the Ejcampli 
jult propofcd, the Ditfercncc between 1 56^ and 15^ 
will be jz : For which Kcafon you muH add twi 
Pounds 1 and the whole Wright will be 17a /i. Thi 
Method proves more exaft than the foregoing. 

7he Uft and Rm/sih of the Precffs, 

I. This is the lafi: purifying of Copper, whcreb] 
the Separation of the heterogeneous Bodies begut 
in the foregoing Pruccires, is completed as perfedlij 
as it pwlTibly cjo be. For, except Gold and Silvetj 
all the other Meials and Semi-mctals are partly diS 
patfd and partly burnt logcihcr with the Sulphur an« 
Arfeniik: But, in the Fufijn, they either turo d 
thetnfelves to Scoria or Fumes ■,, or this is performed 
by Means of Iron, which chitfiy abforbes Scmi-mctali 
Sulphur,andAifeiiick. and ihcDeiiruflionofitisatthe 
fame Time acceltratcd by them. Thus the Copper ia 
prccipttatcdouttjfthc npure: Foritisleif-cvidcat,tha^ 
the unmecallick Earth is expelled, the Copper being rc-i 
duceii fro.i» a vitrcfcciit tencftrial to a metallick State* 
and ihe Arfcnick. being dilTipaied, by Means of whic^ 
the faid Earth h.»s been chitfly joined to the coarfcE 
Reguluf's ot the %(i FuGon. But there is at the fan^ 
'i'ime a good Quantity of the Copper that g:a inb^ 

ihc 
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• Scorn*!; howevCT t grot Part of it may be re- 

Kcd uut of thrm by repelling ihc Furton. ' ,. 

(2. However, though Iron, *hen melted ilone, or 

ten with Copper, is m-ilt tafily burrt, anJ fcorifird s 

ttcrtliclefi, wtica it bonce ruehcd, and confoundej 

|kh Copper, ic can never be entirely feparaicd 

Fire alone, without the greatcQ: Parr of the 

ppcr be dcflroyed along with ir. Theretorc, ac- 

riling w thi D^verfiiy of the Ores, and of the 

kill they are managrtl with, tlicte is a va(V Difference 

B Cuppers produced by dircrs Frowfil-s, not only 

Hii mlny tliffercnt Ores, but cvci horn Ores of 

t dme Kind : which Ditfcrtnce almoll always iJe- 

sndsupon ilic Iron tnixt with them: But, this is ea- 

'f fcparared by a little Lead: for the larter tliac 

9 upon no Account be rr>ixt with Iron in a mctal- 

k State, cliflbives the Cofipcr, and irjcifts the Iron i 

tat the Lead rfcit not being aWe 10 fjftainfoftronga 

prci ft(o!v« partly into Fuitirs, and partly into Sto- 

. Tbii isairotlieRcartm, why aberi:rKindot Cop- 

r it got from Cojiper-Oies that contain Liad, and 

m black Copptr ftom which Silver has been fe- 

rard by an l.liquation trade wi;h Lc^d, than 

luldhsvcbrengot.had Lead beenaltogctherw anting. 

Ifccreforr, when black Copper containing Lead is 

k-be puriflcd, ic is not without Reatbn, that you 

Td K> the remaining melted Copper, the fifteenth' 

irc of iht Portion, which has bitn loft in the 

ration, that the Quantity of pure Copper that 

I hiddcti in the black Copper, iiiiiy bcmmceTaiSIy 

[Brmioci!: On the other Hjnd. Irtn has been fo 

■ich rejcfted in the forcgoinc; Procdfo, that ic 

rdly defrrves any Confidera'i:>n: Which is like- 

Kt true of many other Bodi« that are joined with 

(cr. Howpver, you muit examine whether the 

■ Circumftanci-s will permit it: Becaufc black 

ippcr i* j^ct futD^times fjH of a great Quantity of 

Sulphur : Btit if the latter abounds it 's proper to 

l^paraie it before the Excodioti, by roafting, and 

by a (cductng FuO'sn, with an Addition of I'ome- 

y tiling 
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thing that abfurbs Sulphur; for InlUnoe, ( 

of Iron. 

3. Obfcrve, as to ihc Application of the Fire in 
tWS Procef^, that it muft be applied to Copper witft) 
all inugirablc Speed, to make it fuou run : For, if • 
you reglefl: this, a great Di-al ol your Copper is- 
burnt : BecsuH: Copper that is only ted hot, cleave* 1 
n;uch fooncr an-J in much gjeatcr Quantity into half' 
fcociBed Scales, than it is <ii mini Hied in the fame ■ 
Titnt, when meliciL However, too impetuous a 
Fire, and one much greater ilian is ncceflarjr for 
the Fufion of it, dcltroys a much greater Quantity 
of it, ihan a Fire lufficient only to put it in Fufioti;' 
woultl do. For this Reafoi;, when the putifyjngis: 
finiflird, the Body melted niufl; be extingoiflicd ir»' 
Water, tcgeihcr wiih the Vcflel ; Jtft being already:' 
grown hard, it fhould rtill remain hot for a While. 

4, As there is more or lefs Copper dcfltoycd by i\a^ 
f line Quantity of Lead, on Ace Di;nt of a difierenij 
Regimen of the Fire, the fwcft Way is to makctwor- 
Opciations at once, when Lead is lupcradded to thi 
black Copper, or when the Operation 15 made togc-i 
ther with Lead in a Coppcl, For, by this Mcani^ 
you may conclude ir'^ni thePoriion of pure Coppe* 
deltfoyed, the Quantity of whith is exactly known, 
how much of the pure Copper the tinie We^ht'oP 
Lead has carried away with it from i he black Copper^ 
ii» likcwil'e, howmucli of it WHsburniby itfclf. ButJ 
though you fiiould ufe ever fo many Caiiciotts, yoi 
vjUI never have in a fmall Procefs a Produft pro* 
portionable to that of 3 large one : For, impctfiBtf 
Melais arc fooner or later dcftroyed, according' Of 
they are expofcd to a greater or lets Suriace of Air^ 
Now, a fmallcr Mafs, cMtrii pmhiSy ii rcfpeftiwlf 
expolcd to a larger Surface of Air, than a targt^ 
Mafe : Wherefore, more is Icfl: of a fmaller than o^ 
al greater Qtiantity. To remedy this in fomc Me»- 
fure, feveral Centners arc employed fur the Experi- 
ment: Butihc Nature of il^Opcration isfuch, fhaS 

. "u:^. i J.I'- -.w'iw; ; -luaa. 
1 



Hn'heirhrr'IntircTy correfl, nor altog^tficr «x- 
Bude ihc Albion of the Air. 

I 5- It is proper here to mention the Danger occa^ 

ted by a fortuitous or imprudent ApplKation of 

'liter, cr of a moift, nay, of a nienly cold Body, 

iclted Copper*. For, of all Metals there is 

ifefie that fcatters with fo great a Violence all the 

lings round it, as melted Copper, cfpecially boil. 

bg purified Coppci-, called in Gcrriian (I^aljrij&npfea 

Ihtonruch, that the Fall of a Co.i(, or of a fiii^ 

lOift or Cold Stone, has often brokcii afunder whols 

^(ifrticcs, and burned whole Laboratbrifs : And (his 

Bppens cfpccially, if bur a fnial! Quantity ' o^ 

PVarcf extended wide, toui.(\cs a large Surface of Cop^ 

per.' Likewife, Copper that b;gins m gi'nw foliil, 

Wng thrown on a moift, cold, but cfpccially wide 

brfart, flies about with great Dinger lo thoi'e that 

Wdbf.andorieiringrhc Huildmgon Fire. Where- 

if you have hot a Mind to be expofed 10 1^ 

fcme Danger, you muff rake CarcinthcGranuhtibif 

W' Copper by Water, that it miyfiil from aflbi^p;- 

'%Sui'facc, or through a bored Vcfli:!, and witH i! 

hall Stream^ Into Water that is ftirred about with' 

t Force. 

►• tf.S There iilhefamcIXtngcr in m'!tcJ Braf>orBclI:M«aI, 
M)",od)crMixttirci wjiercnfCopptrtnBkMi Kirt -. (oiitvVotitii- 

■■ -" - — ■'r.ou'd hctjiiillj c-iuMiLii in [ili^RflJlL■c^; A mcluiA 



h'tbe'gmiten Violence, ttn ; -..-ii.* 

■ktegJowariief urnacei, ur.i ^ ^ j ij of 

f ifiWUtort 6* the 5>-iX wich liic Siicam* ui mdixd McH^ 

|1 CuUing maAf oUicrt is i mod miluaUc M*iiiicr, . i .4j 
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PROCESS XLV. 

£i!amittali6H of ihe Seeria's of the feregobig Frettft^ 
comirHiffg Cupper. 

A P P A RAT U S. ^ 

IF tiie Scoria is much charged with Sulphuri bcaC 
two or Three docimaftical Centners of it lo a fub- 
iile' powder, and mix it, cither alone, or, if iis re- 
fraftory Naniic requires ir, with fotiie vtiy fufibl*, 
common, pounded Glafs, withnu: a reducing fahne 
Fjux, and melt it in a clofe Vefii.1, and ina Fire 
lijving a Draught of Air, as in Proc. XLIl': You 
*;ii have a Reguliis like that Proc. XLIl. 
'. But when the Scoria has little or no Sulphur at til 
in it, lake one Ctntner ot ir, and with llie black Flur 
manage it as you do the fulible Copper-Ore {Proc, 
JikXVl): You will liave a pure ^f^a/w. - ■ '■ 

But, if you have a Mind to try a greater Qoan- 
tjty of Scoria, perform the Operation actortiiftttio 

The Ufe and Reafom of the Precffi, 

;ri,;\Vhi!e Metals are procipitawd byScbnfinHM^ 
Biwtwrth a mcltiiig Ftre, out of the foiid Bodies ift' 
*liffh ihcy arc mcioled, the Scoria's, ona«ountofi 
ijicir Clarnininefs, moft commonly retain fotrnthmgi 
9Ji the Metal (Part I. § 98. Sebsl.) -. Betide*, whefl^ 
(ht'jaft Quantily of Ptilogiflon js wanting, and the. 
Fire h cither too ftroiig or of too long Duration, ^■ 
fy-catlXalot' tlicaircady prccipitaied tie^u!ut'so\\^ 
Metals of an inipMicft Miitturr, beir>g hslf-vitrified,' 
turns to Scotia's- agitin : Likewife, the Excefe of SuU' 
phuT and Arlcnick, is oftentimes an Obllacle to a fuf- 
lidcnt Precipitation, clpectally when precipitating 
MatlerjL are ivanting, or mifa^plii-d : Fmally, tks 
tJrllrhiAibility of die Metal iilelt-, hinders une from 
attempt* 
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^HVempting a complete Precipitation at orce : It is 

^pKicer to leparawonly the Pjtt which is firft expelled 

Hniii of the Scoria's j and thcfe aitcrwanls are cxpofcd 

■^VJ a reducing rriterared Fufion : Which Methud is 

the more beneficial, becaulc thcfe Scoria's fcrvc fumc- 

timcs ifvfti:ad of a Menfiruum to melt other Ores, 

and thus leave at the fdine Time the Mcul remaining 

in them. 

z. From thefe Things, might perhjpsbe explained 
_cbc pretended Obfervations, how ^ t^ew Generation 
r Metals has been operated, by ihe Influence of the 
lari and of the Atmofphcrc, in Scoria's (ejcdlcd a 
.rcat while 3go. 

■ 3. The perfeft Scoria coming out of pure Cop- 
ier, out of Stones, and oihcf vitrified Bodies ts of a 
Eltue Colour. But, if there is in it more Copper no£ 
^i(c vitrified, it looks reddiih ; and the more Dill, 
I it contains more Copper : Wherefore, a great 
Mity of Copper roaj" alfo be reduced out of fucli 
Scoria. But this Colour miy be inrirely obfcurcd, 
f the Addition of many other Bodies, cfpccially ot 
wetalliek ones ; Which is chiefly clfcfltfd by Iion -, 
becaufc a fmall Quantity of it gives the Scoria's a 
very black Colour. For this Kcafon, you mud 
never negleit a docimaftical Examiiwiion of theSco. 
ria's. But the metaliick Regulus's which are preci- 
pitated out of them, arc as various as tliofe produced 
^ the Otcsthemrdves. For, the Regu'.ui's which is 
cipitaied out ol ih« Scoria's of{Proc XLIUJ the 
iyrilofc'Ore, is much courier than the firrt Regu'ns 
ding from it: For a precipitating Iron lies 
kdden in theScoria's united with Sulph.ir, whetuhc 
wtcft part of the finer Metal is expelled : Thtrc- 
_, the Rt^ului which is cfpecially called by the 
Germans ^|)ack<&{ctn, is more full o\' Iron and 
lulphuf. Ihus, all [!:■; Regulu^s produred from 
ftlic Scoiii's arc commonly lets good thin thol'c ol>-: 
tained by the foregoing ProccflTcs : Bccaufe cUcrc t&a 
great>.r Number of hiierogciicous, and chirBy (>f 
[ Bodies, ill the Scoria's, ffliicfa, on this Account, 
Y 3 mull 
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niuft be compared with an Ore much impurer, tfaai| 

ihat from which the Scoria's irc produced. 

P R O X;.EiS Si XLVI. 

the Ektr'M'm or Wajhipg of Copper-Ore, 

' APPARATUS. 

I. XT ERE every Thing muft be done is in fhfi 
' XT. Wafhingof the Ores of the foregoing Me- 
tals ■. But you arc ;o oblervc in a fpecijl Manner, that 
the green and blue Okers of Copper [for/ I. §366.) 
admit of no walhingi although they lie hidden in i 
Jbft and not very ponderous Earth: For,- they ar< 
very light, and :;re carried to very great Diftances, by 
.Waters not vciy rapidly moved. 

2. The green Coppcr-Orrs, and the blue azure 
ones {Pari I. % 364, 365., can never go through 
any Roafling, wuhout c!(.Mving into a light I^UrkiU 
Powder : And as Copper, next to Iron, is of all 
other Metals the mott t-afiiy burnt away, if the roaft- 
ing is continued a litije longer, or even repeated. 
Part of the beft Copper is loft, that can by no Mean* ■ 
be recovered. For this Reafon, as- the abovel'aid 
Ores arc at once light and cafy to be rcdutcd to * 
("ubtile Powder, they will not bear walhing, utilefi 
they are adherent to Earths, or at leaft intermixt 
between very foft and light Stones, very eafy to be 
coniihinutcd by a previous Roaflirg; And even in' 
ihis Calc foiue Eofs or other is hardly to be avoided. 
However, beware not to take tor fuch Ores ibofe, 
to the Surface of which a fmall infignificant Cruft 
of the blue or the green Oiccr has applied itiflf. 

3. The other pyritofe, fulphureous, Copper-Ores,' 
iaclofcd in hard ponderous Stones, on Account of the 
Sulphur they, contain,, fuffer, and even lequire a 
Rojifting; no: only to the End, that the Stones may 
be difpofcd 10 3 more convenient Comminution, buc 
alfo that the Ore iifeli may be rendtrec) more weighty 
' V- ' and ■ 
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mdlblrd: For thefc Kinda of Ores are very biittle 
R«nd lighr, and arc comminuted more cafily and finely 
I*y poundmg, thin :lie crude Stone itfclC: Whence 
iwfacy afctTwards arc, for the grentcft Parr, carried 
Uaway by Water. 

Therefore, when you meet witk Ores that are 
Hifficult to melt, on Account of Stones intcrmixt with 
them, and cither not icparable at all, or at leaft fo 
with great Difficulty, and never without fomc Luis 
of the Ore itfelf.-ii is better co manage theui accord- 

r 
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'^Jhid eul Cvpper in a fyrilcfe On, kj Muiion, and 
. a liq^uid Pretipisaiion. 



► F there is but a few half-Ounces of Copper in a 
' Centner of ihc Pyrites; they can never be found 
out by a Precipitation by Fufion : For To fmall a 
Quantity of Copper difpirfcd among fu great a Heap 
of heterogeneous Matter, is unavoidably burnt away 
by fo many repriced Roartings and Fu'.ions. Where- 
fore, 1 Method mull hz cholcn, iviiercby the Copper 
may be fcparatcd from the Ore by Means of liquid 
MfifiriM, and then again caQty precipitated. The 
Acid of Sulphur, which is already in great Plenty 
in Pyrites, ii very proper for this Operation. Make 
a Solution of Vitriol out of fuch an Ore, by.a lighi 
Roafling in an open TitC, and by cxpofing it atter- 
waais to an Air fonicwhat moift, and puunny warm 

Eater upun it: Next, put into this Solution tmill 
m-PIates, extremely well polifhed, and pcrfcdly 
an of all Grcafe. If thert is any I'mail Quiiiiity 
of Copper in the PyriiM, it will certainly ftick dole 
to (he iron-Plates, in Form of a very tubtile Powder, 
.of d deep y^'llow Colour, and all of it will be t'ctclicd 
^' if tlic Solution, if you have but Time enough, 
1 moderate Warmth : Of which more hereafter, 
I w» treat of Vitriol. By liws Means, the very 
Y 4 leaft 
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lcjftQ«»ntiV oE-C^iJpifrts dcwvtctl 19, Icon* witft 

ywu imkc wtU l^tLiaaJ Viuiol, widt.Spirit Of Vir 
tripl iliiu:cd iiinl ^jfitcalj- pure. Thciimicmay »lh 
be done wWli ri;>>craj ipct^ilijclt iMixiMrfs, %i) which 
Cupper cnars : Bur' ir would be toy long here, to 
Ijicnuon ibf: iiivsiai .Mt^hfuis tp be otjcrvcd in ctm 

caGly find ilium ow* ■ -J* 

P R p q^rS 8, XinyUff.,. .'/KoJ 

fii- Stpar4Ukn cf StkiV -^^ Qepptrjy Hi^m 9^h 

,^ _-.. , , ■ ,, , , 4^. :.. J :;, . ,i.-.'i Ai^i 

■.:,■,'■:.>!'.*' ''^""^ 

L£T the Ct^ipicr be freed of aU bttnrognmw 
Matters, by the Meihod-i prtftribcd in the forer, 
going Proccflcs: Bui tlic Gold and Silver being, 
much more conftant than C'lpijci itiell, rcmiin there^ 
in in the foregoing Operations, But, the Copper 
muft: be ified, before il is incircly mc-tcd,, to know 
wbethtT <tic Quantity ot Gold and Silver it coittain.^ 
will repay ibe Charges uf the Separation- Foi, this 
Sep:iration muft be made wiih CoppT flill ttnpurc, 
caikd black Ctpper, by way of i-i.fK'n with Lead; 
Ccciufe iliii Stparationiloesnot fuc^efd as well with 
melted Copper : Sec theRcafop of thistPfW/I- §468, 
469). BtfitJqs, any Portion of tl)e X^ad refliajniog 
in liie Cupper after the Eliquation, reiiderfi the Melcr' 
ing of the Copper more pertcd and eafy,; than if i( 
was performed without Lead. It tvill jioc txi in^ 
proper, to give a Ihort £xpoCt)on pf the Kci^ons of 
this Pjocefs: But whoever is.<3ef]iovi tf) kno)v tfae 
iVveral and pepuliar Furnaces, Machines, -apd Wayf 
of proceeding, fit for this Purppfc,. lei hjm purul? 
the Writings of Ercker ', /tgr'^oU -^, and others, 
whofe Methods have been reftificd by a certain Au» 

* Trar.flated jnfp Engli^ by Sir Jv!?n Pritui, fiudet the Title oC 
Flita A.'iwr ,■ Or ilie Laws of Art and NaUwe; in knowiog, aflky- 
ifig.yf. or Metals. L„i«/. 1686. m Polb. 

t iJtu AUlaUita, Libb. XJl. %'/. i6i(. i» foliQ. 

thor 
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^b»T ina Treattfd Com ^reiseren onfttCrf). ^titftn. 

^KlC Mr. Smedcnbcrge liasco)l*<^pd dll thcfc Things J. 
Hplbu Sep^iation is i>erforrrKd chiefly by two Opcra- 
Kaans; viz. a juft proportioning the Mixture with 
Lead, and ihc running off the Lend, from the Gold 
and Silver diflblved by it. As the Lead is not perfectly 
ieparatedfromtheCopperbyFurion, but there remains 
a Quantity of it adheringtoiheCopper(/'rcf. XXXV), 
and there remains alfu lome Gold and Silver in the 
Copper, qccbrdingio the Quantity ot the remaining 
■cmI I for this Reafon, the Silver and Gold oughc 
^'bc diluced in fuch a QuRntiry ot Lead, chat in 
fckt portion of Lead, whicH cannot be run off, fo 
"nail a Q^iantiiy of liic above-nientjoncJ Metals may 
Knaia difiblvcd, as doth not defervc the Addi- 
ion ot more Lead. You are to obfcive, that, 
in the Con>putation of the Expcnces, you muft have 
Regard to the Lofs of Lead and Copper ; lince 
il is fclf-cvident, that Part of thcfc Metals muft 
mmt Kift in (he Courfe of this Procefs. You are 
HEfeewire to examine with the fame Exa^efs as 
MMk the Copper, by coppclling, what Quantity of 
Silvpf there IS in t)ic Lead wherewith the Sepa- 
ration is to be madr: For, it is the fame Thing 

whether Silfcr and Gold were already in the Lead 

Vich is to t-c melted down, or whether they 
(Ve been rcieivcd by it out of ihc Copper, in ihc 
fcfion of it with the Lead. Finally, acrrtainPro- 
hiton is required be!wcen the Lead and the Copper ; 
I*, if tlic Ltaii cxtecds ever fo little the quadruple 
Jpantity of the Copper, you will hardly avoid the 
Ulingot the latter 11. to fiiuU Bits, and a great Deal 
I' it is carried away by the mched Lead. For itiis 
kalon, likcft-ife, you are to add to your Copper, 
pich is tmiy to be nwlicd t>y itfelf, as well as with 

1 In b^ gre^t Work callr^ Emaxafii Sv-t^lfh'^ii Prineififi Rritm 

)afifiia/i}a,Ma.ih*/U{S lui^ 1734, in 3 Tom. in Fol. 

Lead, 
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l,cad, -fbme cnidc-Coppcr containing Iron, ira 
which is difficult to be run down cither by itjcit 
dr witli 1-ejd, ind this chtcfiy, wh«n your Copper 
h fa rich m Siiver tnd Gold, that it requires a coa- 
fiderabtc Addition ot Lead tor a IblBcicnt FuOofl. 
Kcithcr irc you (o add much Icfs Lead to your Cop- 
"pcr thin twice and a half the Quantity of it: Be- 
cirtiO, if you diminifh the Proponion to an ExoeCs 
there remains behind bs much Lead, as is run off. 
But, ihey moft commonly add as many Portions of 
Lead, weighing 17 /i. each, as there are haJf- 
Oiinctfs of Silver and Gold in the Mixture of Copper 
and Lead, after the melting oi them together : How- 
ever, you fubftraft as muth from thcli: taken toge- 
iher, as ihe Copper contained L,ead before : By ihtJ 
Means, you may f^parate out ot one Centner of Cop- 
per, one Ounce, or even one half.Qunce of Silver. 
Now, if there arc id your Copper fo in»ny haS- 
Ounces of Silver, tiiat as many Portions of fcrea- 
teen Pounds weight of the fuperjdJed Lead, exceed 
the quadruple Quantity of the Copper -, this Copper 
mufl be mixt witli Copper that is poor, or made 
fuch, 10 obtain a juft Proportion, or it muft gp twice 
through this Proccfs. But, when the Coppjcr is ricii, 
and there arc no Obftaclcs in other RdpCL^, thty 
ufc Litharge in great Part inflead of Lead, and fub- 
ftifute 125 i!>. of ir, for 100 W. of Lead; For you 
will get that Quantity of Lead from it by Redu^on. 
Tiiey even alio take the Scoria's remaining in the 
Telts, which differ from Litharge only in Purity, 
and which pafs through the reducing Furnace toge- 
ther with the Copper, while this is melted. The Cakes . 
or L'javcs which arc made of this Mixture, com- 
monly I'o not contain above three Quarters of t 
Centner of Copper, and two or three Centners of 
Lead. 

A great Quantity of Lead is melted out of thefc 

Cakes, fiifl: by a gentle flammg Fire, and Silver is 

aJtcrv.ards fcparatetl from it in a Teft. But the 

Lead remaining of thefc Cakes is feparated in a 

Furnace, 



BPOfnacc, vhich admits a Dfaught of Air fomcwhat" 

Kflronger, and a great Dm! of iNc Copper ftHs from 

^the Cakes along with it. Thefc M.ittcts lailly melied 

our, are commonly added in ihc Allays of other 

Copper. You will find fevera) Exarrplc?, and 

Methods of proceeding, in the above-mentioned 

f Authori. 

OF TIN. 

PROCESS XLDC. 

^e Reafitng of Tm-Ore 

APPARATUS. 

) OAST a determined Weight, for InfVancc, fir* 
, Centners of Tin Ore pounded to a Powder not 
r 6ne, in a Teft, under a Muffle thoroughly red- 
St, ftjutring firft theVcfl'^'l for a few Minutes, and 
' 1 opening if. For the Melting of this Ore does 
t require a ftronger Degree of Fire, than the forc- 
Wng Copper and Lead-Ores. If your Fire is pretty 
rong, you wOl fee a volatile Part of it expelled in 
' Form of a white Smoak, of the unpleafani Stnell of 
GBHicfc: Wncn this is over, take out the TdV, anc!' 
wbni the Ore is grown cold, beat it anew, and roaft 
it a fecond Iimc in a Fire fomcwhai ftronger ; till 
you no longer perceive any arfcnical Fumes: Which 
is better dttefted by the Smell, when you take it 
our, than by the Sight of it ; or if you will not make 
this Trial, put upon the red-hot Teft, when taken 
out of the Fire, a chick, cold PUtc of Iron, and 
[ look at the inferior Surface of it bcfo'C it is grown 
f hoF; this wtll be covered with a fmall whitUh 
kI, if the Mctai ftill exhales any Arfcnick. 

Thi 




\ 



tbe Frecipitation oF the- metal lick Patticles. 

VilV, the Calx iifelf of raduced Tin, renders all tt 

ScoiU rtfiA&ory anu cUmmy in ihe Fire. 



PROCESS U. 

S'ie ReduSian a} -Tiu-Ort in a ckfr FefeL 

4P P J R 4 T-U S. 



THIS Procsfs isdonein the fame Manner, tf 
the like with the Lead-Ore (Prflf. XXX)i otll)^. 
let the Fire be carried as foon as poflibk to th(( 
higheft Degree which is necellary heie ( and fo I'poni 
as you ju^ge that the Flux is melted, tuke out ihcT 
Veit«l» let it grow cold of id'eif, break it, and cj(*f 
mioe the Scoria and die Regnlus. 

. r Tie U/i and Reaftms tf the Prcctfu 

..•,Tbe Examination of all Mefals that are deftnic<V 
tibjc in the Fite, and above ail; that ot Tin by Pre 
cipiiation and Heduclion in ciofe Vefiels, ia ex-f 
tremeiy deceitful; inloinuch ihatche moO; expend 
enccd Affaycr, will moft rarciy find Reguiui'j uf » 
farfsfliy equal Wei^bc, from one and the fame Orerf 
though it be coniminuted, and all the Particles wd. 
mlx{ together, H he makes ibis Proctrs fevcra^ 
Tiniesover: For, the Ore or Calx of Tin, is refrafiorf^ 
enough, when a Rcdu^ion is to be complctcdi whcrc(| 
fore, it requires a more violent Fire : But, reduced 
Tin, on ine contrary, is moft quickly dc&oyed 
again by the fame Fire. You may, indeed, in Ibm 
^fle«furc judge, whether, an Ore is lich, poor, o 
middling ; but you can hardly do it to a Pou^d-4 
For, during the Operation, you have no certain 
Sign, whether the ReduiSiun and Precipitauon.an 
pertcA, or no: And hjve only mcer"Conjc(iturcsa 
to that. The fahne Flux, which helps the &orifi-' 
cation, has nothiitg to convert into Scoria but ibe 

Tin 
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kitfelf: For, the urrcftriai ad [lerent Panicles, arc-i 
fe|iaratQ[l with greater Care, and mote perfc^y from 
ibc Tin-Ore, dian from tlic others {Pro:. L). , Nqr! 
verthdcfs, you may know from the perfcdt or jtfl^ ' 
perfed fajine Scoria, from thefmall metallickGrainf^ 
difperfcd among the Scorii, or even from the vchi 

iria procrtdiog from (lie deftioyed Metal, which' 

jf be reduced again, but chiefly from iliaiparc next. 

ft nietaliick Rigului^ whetljer a great Fault hjs 

I commiucd. Therefore, the Examinaiion of. 

fcJin-Ore is bctccrdone by the following K'le^iodA 

P lUOG E S S UI. . 

.iSic Rtilt£Hm-4 ^S»Orfi (Xtcmporc; ' 

A P PAR A TU S. 

\ H USE. a. large*, tbicjt, c^ttingulfhei.!, aod 
_i well burnt Coal of fofi Wuod, not very fi- 
»s, nor crackling in the Fireifucli as lime-rrceor 
;-tree Wood : . Make the largeii Surface of ic flat 
fcfmooth with a Kni:e. Excavate in that Plane a 
nncl open in the fore- Pact and above, beginning 
'eSidc and reaching to the Middle of the Plane i, 
ifce afniaU prcciy deep Picai the hinder Extic-, 
/ of this Chaoncl : But, the Capacity of both tije, 
noel and the Pic mud; be ib great, as that Ibnie' 
'maflical Cenrncrs of the Ore, may hardly tilict|9^ 
1 Pare of both. 
k. Put into the above- d<rcribeil Channel (N*. i.) 
i dodmaflical Cennicrs of Tin-Ore, well prepared, 
V-beatea to a nioft fubtile Powder, with a iiulc 
iommon Pitch, and let them Ix fprcad fo wide, 
\ ibe Ore ihu* heaped up, inay no where come 
iro ihc Height oi the Channel. Put upon this 
I anoiber, ot equal Length and Breadtls a 
! fmooih in fuch ManiKr, that the Channel a 
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fmall Pit may be both quite covertd over. Mak< 
the Place where the Channel and fmatl Pit are 
tiguous to the upper-Coal, a fmall Hole throuj 
the whole Tbickncfs of ir. Then join both 
together with an Iron-Wire, or with Lure applied 
the Joints. 

3, Pet this Apparatus upon Afhei or Sand, that 
irtay not vaciUacr, and in a deciining Situation, ibi 
the Aperture of the Channel may be uppcrnioft, an 
look towards the Afliycr, and the back-Part, whei 
the fmall Pit is, be much lower. Then, furroui 
it on all Parts with black and burning Coalj; in fuc 
Manner however, that the Paflage of the Win 
through the Channel tiefore, may not be interccpcct 
Now, if you blow the Fire with a Pair of hand 
Bellows, fo as that the Blaft may enter dircdiy inr 
the oprn Extremity of the Channel, and again g 
out through the Hole made in the upper-Coal, ih 
Flame following the fame Direftion, loon melts tb^ 
Ore in the Channel, and reduces it at the fanrte Time; 
Which IS alf) helped on by the Pitch. But fo fc 
as the Ore is in Fiifion, the Metal runs into the tan 
Ht, where it is free from the great Violence of tl 
Fire. This done (which is perceived by SighV 
or felt by a fmall Iron-Wire) remove the burning' 
Coals around, and wi:h a fmall Brufh fprinkie if 
Ibftly, and Drop by Drop with Water ; that rfiflJ 
Regulus of Tin may indeed be quickly cooled, but' 
not diflipated in Grains. - 

PROCESS LIII. 

To reduct Tin-Ort, ly a Slrati^atm with Ceals 

APPARATUS, 




you mud here obferve all that has been faid of 
a like Proccfs (XXX! V.) with Lead : Provided 
the Ore be well prepared, and the Bellows be notf'' 
inuchdircfteddownwardstowardsihcBcd.norblowin? 

lo 
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L« the Coals be fmall, and of a (o! 
frociS, tJiat a pretty rtrong Fin: may be moll quickly 
jJripdIcd. and eMinguiihcd loon, Fov, if fmiU Coals 
e agitated wiUi BcUopi':^, thty grow red- iioc, and are 
nl'umcd niucb fooncr ihan tSe large ones-, and if 
Wu fprinklc them here and there with Water drpp 
"7 drop witli a foiall Broom, the Fire grows o( the 
nuft Strerjgrh ; For which I'jrpofe, likcwifc, you 
My put uioiUened Ore into the Fire. 

O F I R O N. [' 



E R O C E S S LIV. 



i.t 



^Mwdfiredpitate tren eat of Us Ore^ in a cUji 
■ Veff<l. 

E have already mentioned, how the martial 

Earth and the Iron-Ore may be known by the 

ion of the Magnet {Part I. § ^59, 360.) but ic 

plain from what follows, that this hxjminadon is 

in no Account fufficitnt. For, all Metals, Scmi- 

letals. Sulphur, and Adlnick, except only Anti- 

"loy and Lead (which laft is not to be conlldcrei], 

mfe it never admits of any Mixture oi Iron) be- 

unitcU in grtat Quantity with Iron by Fire, 

ider not the Magnet from attracting the Iron. 

'id. Ct, Utrsck tin pymohg. pag, 413). And though 

r Aflion of the Load-llonc is the weaker upon 

>n, as there Is a grearcr Quantity of the Minerals 

■pift mentioned joined wiih it, and vice vrrfa; ncver- 

thelcfs, we can upon no Account conclude trom the 

firong or weak Aclion of the Mjgnct, what 

Quantity of Iron can be reduced out of t!ie Ore, or 

It of any other martial Compound : Becaufc 

" various Strength of Load-llones, and theQuaiiiy 

I Proportion of the feveral Bodies th^t m^y be 

combined with Iron, occations a very great DiSc- 

rtncc among ihe Effcfts of the M.igncl : For nime 

■nay be mwi ot one B^ly ^i^}) (fon^iban et' ano- 

* 2 ' "' "' thdr. 
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ther To tlut a Mafs cannot be atiraded vich equal 
Strength by the Lflad-ftone. 1 he calier and mote 
difficult rrichingof Iron, and its Quality, when melt- 
ed, l.kcwirvdodcpcnti upon thele kinds ot Mixtures. 
Bcfirf^s, the Bodirs which ate contiguous lo Iron 
only on the Ouifidc, arc purdy taken up alorignith 
it by the Loid-ilonc, let ihc Iron or its Ore be ever Jb 
finely pulverized. For this Reafon, you muft hawe 
Rccouric to an Examination by Fire, to know with 
Certainty ihc Quantiiy and Quality of the Iron to be 
reduced out of the Ore. 

JPPJRATUS. 

1. Roaft for a few Minutes, in > Tcft untlcr tk 
Mufilc, and with a preuy ftrong Fire, two Cent- 
ners of the fo^all Weight of ycur Lron-Oie giofly 
pulverized i Tlial the Volatiles may be diflipatcd in 
Parr, and the Ore iifclt beroticncd, in cale it Ihould 
tc too hard. When it is gtown a>ld, beat it ct- 
ticnul',- fine, and rojft it a fecond Time, as you do 
the Copper-Ore, but in a much ftrongcrFirei tiil it 
ro longer emits any Smell; Then let it grow cold 
again. 

2. CorTn:<jr<' a Flux of three Parts of the white 
F:ux (Pan \. ^ 163), with one Part of fufible pul- 
vcMZtci Gials, or ot the like fierile unfulphureous 
Scuria'5-, and add Sand iver and coaUDuft «f each 
cnt half-F.irt. Add of ihis Flux three Times the 
Quantity of your roafted Ore, and mix the whole 
very well together. Then chute a very good Cruci- 
ble, well rubbed wiili Lu^e Within, to flop the Pores 
wjiich may bs heie and there unfeeni put into it 
your Ore m;Xt widi liie Flux j cover it over with 
common Salt, and fliur it clufe with a Tile, and with 
Lure applied to the Joints, 

3. Put the wind-Furnice upon its bottom-Part, 
having a Bed made of cojI-Dull {Pari I. Piaielll. 
fig. X): Introduce, befides, into the Furnace a 
Imall GraiC lupporccd on its lion Bars, and a Stone 

upon 



Assaying MetalsJ 339 

upon ir, aw hereon the Crucible may ftand as upon a 
Support. Siinound the Whole with hard Coals not 
very large, and light them at Top. When the Vt-f- 
fd begins to grow red, which is indicated by the 
common Salt's ceafing to crackle, ftop with grols 
* Lute the Holes of the bottom-Parr, except that in 
which the Nozel of the Bellows is received: Blow 
the Fire, and excite it with great Force, adding now 
and then frefh Fuel ; that the Vcflcl may never be 
naked at Top. Having thus continued your Fire in 
its full Strength for three Quarters of an Hour, or 
for a whole Hour, take next the Vcflel out of it, 
and ftrike feveral Times the Pavement, upon which it 
is.fet, that the fmail Grains of Iron which happen to 
be difperfed, may be collcded into a Regulus^ which 
you will lind after having broken the Veflel. 

4. When the Regulus is weighed, try its Malleabi- 
lity; then make it red-hot« and, when fo, (Irike it 
with a Hammer; if it bears the Strokes of the Ham- 
mer, both when cold and when red-hot, and extends 
a little; you may pronounce your Iron very good : 
But if, when either cold or hot, or in both States, 
ic happens to prove brittle, you may judge it not to 
be quite pure, but dill in a Semi-mineral Condition. 
But, the worfe the Chara£leri(licks of your Iron are, 
the greater the fmall Grains or Furrows will be 
found in ic when broken, which is called ih German 
t Cttob^JttoorntS, (S;rob/€bP^in0* Whence the 
Workmen, at the Sight of broken Iron, ufe to judge 
c( its Goodnefs, though not with demonftrative 
Certainty. 

The Ufe and Reafons cf the Procefs. 

I. Before you reduce your Iron-Ore by Fire, the 
Arfenick, but much more the Sulphur, mud be dil- 
fipatcd at lead in Part : For the tormer renders the 

* Or Wlndfor-Loam. t Coarlc grained, coarfe fibred. 

Z 2 Iron, 
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Icon, that comes outof the Ore, brittle, and, the laitd 
tioc only docs ihcfame, but being managed in a clofi 
VcfTcl, wiih a faline alkaline Flux, turns to Liv 
of Sulphur, to the Aftion of which Iron yielding i 
every Relpeft, it can upon no Account be prtrcipiiated) 
dnd, if not the whole, a great Fart of it, at leaft, \i 
retained by the fulphurcous Scoria-, fo that in ihl 
Cafe, you will moft commonly look in vain for a Rfi 
guhfs. See the Effed of the Ingredients, of whid 
the Flux is compofed {Part I. § 164). 

2. The Iron which is obtained from this firft I 
cipitation, has hardly ever the rcquifice Dudlilityi 
but is rather brittle: The Rcafon of which is, 
the Sulphur and Arfentck remain in it. It is t 
when a Vein of Iron U roatlcd, if it abounds in bot 
thelc Matters, it lofcs the grea:eft: Part of theiB 
and €vcn the more fo, as the Ore is lefs difpofed t 
mcUing 1 But, fomc Part of ihcm fcems to be j 
flriftly inhcrrnt in the Orr, that it can never be leat 
rated, but with ablbrbent, tetrettrial, alkaline Iv 
gmlicnts, chat change the Nature of ihe Sutphui 
For ihn Rcalon, in a larger Operation, thejr ad 
4)wek-Lime, or nurbic Sauies ibu turn into an acri 
Calx, whnch, white (hey ibforb the faid Miaerdl 
•retijr it, and by the Help of the dcftroyed Part t 
the )rOii, brou^t to * tufion, and rurn to a iM 
bed Scoria 1 ttwugh, at other Titncs, they retiftll 
much b| their omn Nature 3 VitriScation. AnodN 
ctttle ot lb* Br!tt!etKls of Iron is tne unnietallid 
Kank v^KA k is not yet ieptraicd from 'm For i 
]ron*Ore conca'tts a ^t;3C i^oniiiy of it, tnd in d 
meking fcnuiiu joianl with the resjuline 'AdI' 
VVbtQve tbr Itqa is rcadeitd vtry^ coirte aod britile 
SoiiK- Irun-Otes we altogcclicr uaractable: NevtA 
theJefs the *5afc-'*' ■— '•— ' -_" cf them, wbfl 
broken, have feoK: ..stallick Lonk^ 

Which procnds . ^ Mixture of' 

fiT.a;! V^zaLty oJ :v. - or Scmi-Mctil' 

But ihcy gcneranf negfKX a tuttber Kxannnatiofl 0^^ 
tbele Su'ta uf Mixtu.x$, jUkl the Methods of d^ 
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ling ihetn, which arc certainly difficult; bee; 
jire Bnd almoU every where Iron-Otes, that arc both 
ficher, and of a better Kind. 

3. This Fufion and Reduftion of the Iron-Ore by 
Ratification with Charcoal, Tuccecds with great 
Oifiiculty in a fmall portable apparatus : For, be- 
'ure the Iron-Ore can be put into (he Fire, the Walls 
/the Furnace mud be very red-hot: Which can- 
|0t be done without fome Detriment ^o the Apparalusy 
mlefs the Infide be done over with thick Lute*, 
lefides, ifthcLuteisnotof thebeft Kind, itisalmoll 
Bnfumed by fo violent a Fire, and by the Scoria's, 
[ arc likewife the Walls of the Furnace. It is bet- 
ter, for this Experiment to make a fmall Furnace 
with Stones, in the Hearth of a Smith's Forge i then 
the Operation is finiflied in the fame Manner, as a 
like Procefs with Copper. Ncverthelefs, a ftjil more 
violent F1rc is required here; and Scoria's of Iron, oi" 
fcmcothervery fufibleSloncs, fometimestogcthctwith 
~jme, mull be put into the Furnace befoie and with 
c Ore to be tried ; not only to promote the Mek- 
ong, and to fepanitc the Iron from the heterogeneous 
Bodies, but alio that thefe Things fwimming upon 
the ReguluSy may hinder its being confumed by ilie 
^Fire and the Blaft. The Furnace muft be kept very 
^fcn with Coals during the Operation, and but a fmall 

r""" 

To rcftore Malle.ibili[y to Iroq, the Bodies which 
render it brittle niuftbc feparated, and the Par- 
ticles of it be marie ro ftick clofer to each other, ihac 
every lietcrogenuous Matter, lying hidden in its Inter- 
1bces,fnay be expelled. This may beconvcnicntly done 
^p a Hearth like that of a Smith's Forgf , having a Bed 
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PROCESS LV, 
r mating of crude kritlU Irev, 10 make it tnalltabUl 



' or wioa&i.ui^ 



made 



ncd the Coals- 
■ > good Quan- 
„c I'j^i blow ihc Fire- 
r. may be brought to 1 
"?:[ loon of itfclf, and 
:! 14 n-cellary lo hc^ 
oria's or with Sand. 
..ircf ihan is neceflar^ 
^ ui3 .iicic as eqailly as poflibfc:' 
I Mar's be agitared hc:c and thtrc, that 
f It may f«l the Aftion of the Fire aoJ 
1 Ice the increoTing Scoria's be taken- 
fO Timi-s. In ihr mean Ttnic, *• 
uklrt, like Rain, will be thrown out 
which dimiftiffi the tnore, as' the Froir 
cucoti nearer to the defired Pcg-re of Purity, boT 
ibey never ceafe imirctj. Then let the b'umiig' 
Coakbe rtmovcd, and t!ie Scoria's be conveyed out 
of tbc Fife, through a Oiannel made for that Puri 
pofei but, when the Iron gruws foltd, let it be takm 
red-hot out of the Fire, ard tried by firiking it witS 
a Hammer: If it proves crui'c ftill, !ct the meltil^ 
be repeated: And when at Lift fofficiently purifinj; 
Ict'it be hammered, and extended fcveral Ways, bf 
mailing it red-hot many Times over: This Acniik 
will no longer be brircic, even when cold. ' '" 

Thi Vfe and Reafom of the Prectfs. ' ' 



The remaining volatile Materials which make'Irttf' 
brittle, and keep it in a mineral State, are dlflipateJ 
in this Operatiun by the Fire and Aiti the tetfef- 
tfial, unmctallitk, vitrified Parts, are rejected utiflet 
the Form of Scoria's, while the Iron is in A pcifcd 
State of Fufion : Nor c;in this, however, be done 
with iLfiicitm Ex3i5lhcls by a fingle Fufion: Najj 
\wn docs not even acquire its defired Degree W 
MallCdbitity by a fi-cond Fufion alone, but when coW; 
a; d lllnn|*ly h-iiniiitrcd, ii flits afHndcr, or at Iraft 
t.acksi tcr whidiRcaionitrtiuftfcchamnxtfd levcral 
Timcf, 



red ' 
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^imc3,.by making, it very red-hn: over md 
IgaJHi that llie remaining tcrredrial, IcorifiaJ Pai-ts, 
_nay becxpellcd que of its Intcrftices, and tlie metal- 
ijick Panicles be united tug'Jttier. This is called in 
iGerman Durrijifcjitociffcn : And when the Opera- 
nd is well peitornied, it gommLinii:ates ro Iron, 
i»hcthcr red-hot or cold, its due Mjllcablliry. Ii is 
bfervabic here, ihai any Iron, though ever To pure, 
1 perfc(5lly malleable, when melted In a reducing 
pirc; but yields wiih Difficulty to the Hammer im- 
mediately after the Fufion. It likewife becomes ii- 
gid, if fuddenly cooled, efpecialiy if it is immerfcd 
^n Water: However, this Rigidity happens only in 
"jfold Weather, and is not fo great as chat of melted 
^ude Iron, and may be perfedlly reduced lo its Brit 
fiiCf if, after having been red-hot for a few Hours 
J a pure gentle I-'ire, it cools of itfelf very flowly. 
&ay, other hard Metals, fuch as Copper^ Brals, 
pivcr, and Gold, harden after the Fufion, or after 
living been beaten over and over with the Ham- 
per, but never to fuch a Dcjjrce as Iron, and their 
_plexihlenefs is reftorcd by the fame Artifice, that is, 
by being made r«l-hot, aqd cooled by very How 
Degrees; fo that they afterwards grow almcjft as 
phaijt as Lead. But yon mull take Care iliat there 
IS no fmoaking Flame proceeding chiefly from the 
cruder Charcoals, othcrwife ihe Softening does not 
Succeed. This may be obferved chiefly in Gold, 
1, chough very pliant and tenacious, yet bc- 
S more rigid than Copper, when an cxiinguiflied 
rcoal, ftiU fmoaking, and half burnt, fails into 
Vliilc it is pericdtly red-hot, or mckcd in a Cru- 

£ for the rcfl;, ypu rauft obfcrvc here, that there 
I Iyjctal» tWt fuifers fo great a Diminution uf its 
bllancc in ih: Exco^ton, ut only ia a fimple Fu- 
ll, sa koa due>: Nay, if only maJe very bn^^hc 
^fio^r jc burns away \nu{t fpeedily, or cleaves 
} frttfified Stales. But this Combudtun happt^i's 
Z,4 quicker 
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qf.\zkcT in nulleable puriBed Iroo, than io Iron ta 

which Suiphur has been added. 

PROCESS LVL 

Tbt Preparalies ef Stetl vut »f bin^Jy Cment^im, 

STEELtsmadecf Iron in two diSicrcni Manners, 
viz. by Cemintation (Pt^rl I % AS9-U of by Fur 
fion. The Ccmeuutton is performbd in the foUow- 
Jng Manner. '. '- 

J P P J R JTUS. 

I. Chufe Tome Barrs of pure Iron, not over-thick^ 
«nd qiiiie free from heterogeneous Matters, the Fle»i: 
blenefi lif it, boih wiicn hot and when coid, is a very 
gocd Sign thereof. Prepare a Cement composed (£ 
luch Ingredienis .?s imit an abundant Phiogifton, 
■when agiiated by ihc Firs, provided ihc faid Phlo- 
giftoo be altogether free from the fulphurcous mhw- 
ral Acid : Such as arc all cstinguifti«l Coals, an" " 
Ihort all Parts of Jinimais anil Vtgctabics j sm 
which, thofe, however, are much fo, which roncaini 
greater C^aniiiy of Oil in them, and which being 
irced of aj) txccfiirc Phlegm, have been burnr bcfbte 
into a Scm; -carbonaceous Mafs. Avoid whatever 
abforbs oil)- Vapouswiih great Force, or even fprrarfi 
the Acid of Sulphur, or the mineral Sulphur ttfctC 
Jt is better to add a lew ConfipaGtiODSi in Order to 
clear the Matter. 

Take Charcoal-duft moderately pulvcrifed i Pt, <rf 
Wood-afhes 4- Pt. Mix them together. 

TakeCharcoal-dulbz Pts. Bones, Horns, Leather, 
Hairs of Animals (it is all one it you ufe but on^ 
or feverol, or even all of ihcm mixt together j .for 
OM ot thcin alune is as fufficient as the Mixture of 
Ihem ail) burnt with a gen[(e Fiie tili they arc bi 
in a dole VcHcl, then pulverifc them t Pc Wood* 
ai'hci ; Pu Mix ihcn) logcihcr. 

A% 
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Ma As Tor the re(t> ic has been fouod, that the Pans 
Hn Animals, on Account of the Abundance of Oil 
Hniey contain, are of a quicker Effed than the reft. 
■ 2. Prepare an Earthen-vcflel, the beft Figure of 
which is the Cylindrical, two or three Inches higher 
than the Iron-bars (N". i.) are long: Put into the Bot- 
tom of it your Cement prepaicd in the aforcfaid 
Manner, To that being gently prellfed down, it may 
cover the Bottom of the Veffel to the Height of one 
Inch and a half. Place the Iron-bars perpendicu- 
larly, in I'uch Manner, that they may be about one 
Inch diflant from the Sides of the VciTel, and from 
each other: Fill the empty Interftices with the fame 
Cement ; and cover alfo the Bars with it, that the 
VefTel may be quite full } next cover it with a Tile, 
andftop ihe Joints with thin Lute. 

3. Whfn thus prepared (N". 2.) put this VelTcI 
in a Furnace, where you may for feveral Hours main- 
tain an equal Fire, as either in the Bottom of the 
Tower, or in the firft Chamber of the Athanor 
(Part I. ^ 243.) Make a Fire fo ftrong, as that the 
Vcffcl may be moderately red-hot for fix or ten 
Hours together: When this-Time is over, take it 
out of the Fire, and dip the red Iron bars into cold 
Water. They wiii then be brittle, and turned to 
Steel, there will appear no Scoria at the Out-fidc, nor 
will the Weight be diminilhcd, if y(>uha%'e bat rightly 
nude your Piocefs according to tlie Regimen of the 
Fire. 

4.. The Signs of the lion's being changed into Steel 
are, il being red-hot, and extinguiflied in cold Wa- 
ter, it becomes very hard, not yielding to the Ham- 
mer, btiitie when more ftrongly hammered, and re- 
fitting the hardfft File : By which Quality it is dif- 
;0ilhed from Iron rendered malleable, which in- 
i grows rigid when extinguilhed in Water, but 
t retains a toi'fiderable Degree of Duftility in the 
lid, and may be extended m all Dimrnfions with 
E Hammer. However, Steel that is cooled fofily, 
f flow Dpjjrcfi, may be filed and extended with 
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of Wood-coal, unlefs you ufe a peculiar Remedy 

for it. 

3. Therefore, the bell Steel made red hot a long 
Time, or frequently, efpecially in an open Fire, the 
pblogiftick Pare being djffipaled, turns to Iron again, 
provided the fire is managed, Co as that it may not 
quickly turn the whole Mala into Scoria's, 

PROCESS LVII. 

The Produilion of Steel out of crude unmalUsiU Iren^ 
or out of Us Ore^ by Fufien. 

WJ Efliallhereinaclear and general Manner give 
Yy the Method for nukingSicel by FuiJon. Chufc 
for Inflance, Iron-Ore, or the Iron itfelf ftill crude 
of the firft Fufion, which we know can be rendered 
loogh and firm by being melted, made red hor, and 
hammered. For, according as Iron, or its Ore ik 
(lifTerent in its Kind, fo you may make with it diffir* 
lent Sorts of Steel, and with greater or lefs Eafe, 
Difficulty. Put at one or feveral Times into a£ed 
wade with Charcoal Duft in a Smith's Forge, fucb 
Quantity of this Metal divided into fmall Parcels, 
K (hat the Metal remaining after the Melting of '\% 
is compleady performed, may rot be more than twfli 
or three common Ctntners; not only that tlie Mfi\^ 
Ing may be fooner finifhcd, but alfo becaufe a fina^ 
Mafs may be bct'er and more equally pcnetratol 
with the Vapours of the Phlogiflon: Nay, they al^ 
add, as a defenfive Menftruum, ibme of iIm 
vitrcfccntfufible Scoria's, cither of Sand, or of fmall 
Stones of the fame Nature : Then put upon thcnl 
Abundance of Charcoal, light them, and admit onlf 
a gentle Blaft of the tellows; that the Scoria's adl 
the Metal may both melt very well: Take out ooi 
and then Pare of the Scoria's, and often (hr the 
melteU Mafs with a Sticky cist all the Parts of it 
may as much as pollible feel the fame Degree ef 
Fire. Having at lafl: teingved the Fire and the Sco- 
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t\ and ihe Mafs being grown folid, put it upon an 
flnvil, and with a Hammer divide it into two Paris, 
Khich muft be extended into long Bars by being 
nadc red-hor, and hammerea fevenl Times over: 
riitn cxcinguifh them in cold Water, whereby they 
%te rendered (o very hard, that they will fly afun- 
dcr when ftruck with great Force, and will not be 
filable ; which fhews that the Operation has been well 
made. But, if you have a Mind at the firll Time to 
change Iron-Ore or crude Iron into Steel, nothing but 
a Repetition of Trials will inform yo*], how long and 
at how many Times the Matter in Hand muft W 
melted, made red-hot, and hammered. For, there 
arc Ores, which, by a firft Fufion, produce Maflcs 
which are intermediate between malleable Iron and 
Steel 1 or rclemble Steel that is but half-Worked: 
V/henccfuch Steel-Ores are commonly called by the 
Germans ■ fetaljU&tcm. Other Ores, on the con- 
trary, muft often go through a Number of long- 
lafting Fuftons and Hammerings, and fomeiimcs lofc 
half the Weight of the crude Iron in the firft Fufion, 
and yet never yield a right Kind of Steel. But, it i$ 
eafy to gucfs at the Reafon, why this Procefs is very 
much forwarded, when you now and then add to 
your burning Coals, a far, oily, and fixt Fewel, 
taken out of tlie animal or the vegetable Kingdom : 
For, the Metal muft be penetrated by the Phlogifton, 
and receive it both in great Plenty and very inri- 
mately: While, at the fame Time, the terrcRrial 
and liilphureous Particles which render the Iron cnidc 
and brittle, are ciilTip-ned: For, the above-mentioned 
Fewcl producta Nothing of thcfe Matters, but only 
conftanlly fupplics a Phlogifton deftitute of Acid of 
Sulphur. Take Care, on the contrary, not to torture 
your Metal with too violent, too long, and wo dry 
a Firr, nor with an exeefTive Blaft of Wind: Oiher- 

ife, you would in rain expeft the defirtd'Change, 
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By this ^eans» you will prepare a good Quantity 
of common Steel, fii for Sale : If any Reader is dc- 
lirous 10 have any more particular Apparatus's, fuch 
as are pra^iled in fevcral Places, he will find m»r\j 
of them, though no Way efientially differcnc among 
thcDlfclves, in S-wedenborga' i Treatile of Iron -f. 

OF MERCURY. 

PROCESS LVIIL 

The SfparatioH of Mercury out of an UM-fulphurto 
. Of, ^ BijiiUaiion, 

APPARATUS. 

1. rri A K E a Lump of the pulverized Ore, one, 
J[ common Pound, which muft (land for one 
Centner; put it inio aGhfs Retort perfeflly clean, 
well loricated, or coated up, to half the Length of its 
Neck: This muft be very long, and turned back- 
wards with fuch a Declivity, that a GUfs Recipient 
may be perpendicularly applied 10 it. But, you muft 
chufe a Retort fmall enough, that the Belly of it 
may be filled hardly two Thirds by the Ore. Thi» 
Retort mufl be placed lb, as that nothing of the Fluid 
adherent to the Neck of it may fall into the Cavity of 
the BtUy, but that the Whole may run forward inta 
the Recipient: Therefore, uniefs the Pavement of ibci 
Hearth is already high, make one ex tempore wiili 
Bricks, or with an Iron-place, put upon a Trcvet or' 
fome other high Support : It is enough if the Area 
of it is one Foot fquare. In the Middle of the, 
Hearth, put a fmall Heap of Sand, to fct the Retort: 
upon, lelt it fliould vacillate. But, the Neck muft 
be fupportcd, at the Place where it is neareft to thft 
Belly, wid] a fquare Stone of a proper Height, placed 

f In the Work cited, p. J19. 
And io tbat moll curiom and elabttrue Work of Mr. ReaKKtr, 
cniicled, L'^Tt 4t tuvertir Uftrfatgi tn /fair. 410. 
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Extremity of the Hearth, which will at the 
feme Time hinder th« Heat frftm affcfting the Glafs- 
Rccipient. Finally have a fmall Recipient, full of 
bid Water; let h be perpend if ularly fiiuatcd, and 
eccive the Neck of the Retort in fudi Manner, that 
9ie Extremity of it be hardly one half-inch immafcd 
*' !?ito the Water -, as for the reft, ic is not ncceflary to 
flop the Joints. 

2. Let the Retort be furrounded with hot burning 

»poals, placed at fomc Diftance, in Form of a Circle 
fed the V^m (hould biuft by too fuddcn a Heat, 
Then by Degrees bring the burning Coals nearer and 
nearer, and at laft furround the whole Retort with 
them and with frefh Charcoal : thai it may grow 
(lightly red-hot. This Fire having been continued 
for an Hour, let the Rciort coo! of itfelf. Then 
rikc the Neck of it gently, that the large Drops 
liich are always adherent to it, may fall into the Rc- 
^pient: When the Recipient is taken away, wipe off 
Sith a Pencil the remaining fmaller Drops, and ool- 
eft them in a low open VclTcl fct under, leaving 
' tncan-whjle the Retort in its firft Sicuarion. Add 
this Portion of Mercury to the other already collciled 
in the Recipient. Let the Water be well (hakcn ftrft, 
and decanted, and the Mercury be poured into a 
Filtrum, made of a two fold Bltraiing Paper; that the 
fupcffiuous Moifture may be abforbcd-, and ibcn 
— weigh it in a Glafs-Velfel. 

m^ 3. If you have a: Hand a Furnace having a Sand- 

Hnuh, this Procefs will be much more cjfily per- 

■ formed 1 bat the Pot which contains the Sand muft 

be middling red-hot, and the Retort be able 10 touch 

the Bottom of it immediately, nor is it then nccclliry 

c ihe Retort be loricated. 

When the Apparatus for the lateral r:niilation 

K'. z.) is wanting, you may ealily procure an Appa- 

Uus by Dcfccni. Viz. Chufc two Earthen Pois, or 

melting 
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melting Veflels, the Orifices of which muft be o 
equal Diameter. Then adapt an Jron-plate to tbi 
Orifice of one of the two Pots in Tuch Manner, tha 
it may indeed reft upon the Brink of it, but not jm 
out too much all round : Let this Veffel have Icve- 
ral Holes bored here and there in it. Put it on il 
Pavement of the Hearth; pour into it pure Waici 
about two Inches high; then fhut it with the Iron- 
plate. Put upon this Plate a fmall Veffel of a leffcr 
Capacity, and full of a Matrix that contains Mer- 
cury : Next, clofe thefe Veflels with the fecond Pot 
inverted : Stop the Joint mcll: ftriftly with Lute, 
which mufl be applied pretty thick all round. Buiy 
the inferior Pot in Alhes and Stones, placed thick and 
clofe round it, and heaped up to the very Joint : 
Put upon thefe Things a moderate Fire, and conti- 
nue it for about half an Hour, fo that the upper Poc 
may grow ffightly red-hot. The Mercury that lie$ 
hidden in the Matrix will difTolve into Vapour%. 
which being ftopt above, will come down when agaia 
condenfated ; They are prcferved under the Water 
from the too great Heat : For, this doesnot admit thit 
Degree of Heat whereby the Mercury may continue 
in the Form of Vapours, or be refolved into Vapours 
when once condenfated ; unlefs there is fome Air per* 
feftly imprifoned in the VelTi:!, and fo inclofcd ai 
not to be able to perfpire: When the Veflels arc 
grown cold, open them, and fliake well the W"ater 
contained in the inferior Pot, that all the fmall Dropi 
of Mercury difpetfed here and there, and adhering 
to the Sides of the Vcllel, may gather into one Mats. 

Tbt Ufe and Reafons of the Proct/s. 

I. Mercury intirely volarilifed is obtained pure by 
Diftillation in a moderate Fire, without any Dcftruc- 
lion, and even withcLit any Change, unlels llic di* 
getting Fire is continued too long; provided die 
Diftillation is performed with Dilcrction, ami oo 

OttlO' 
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bther Mineral, efpecially Sulphur^ be in the Cafe: 
For the latter may be mixt with Mercury by a baie 
Trituration, or even by Heat, and with it makes a 
black Powder called 'The jEthiops Mine^-al^ which 
being agitated by a ftrong Fire in a high, nar- 
row, dole, glafs or earthen Veflel, is fublimated, 
and produces that Kind of Cinnabar, which is called 
faSUious Cinnabar \ becaufe it is quite like that native 
Ore of Mercury which goes by this Name {Part I. 
§ 402.) As for the reft, you muft ufe in this Dif- 
tillation the fame Precautions as in Prcc, XVIlF, 
where a Procefs almoft like this is dcfcribed: Nay, 
this may even be performed with the fame Apparatus, 
if you have it at Hand. 

2. We rcjed here the Diftillation by Afcent-, be- 
caufe Mercury can hardly be forced up fo high, 
without fome Danger of the Veflel's being cracked: 
Befides, it is in this Cafe difficultly collcdted, and 
Part' of it eafily fteals away, on Account of the too 
great Joints. It fucceeds indeed better by Dtfccnt : 
Nevcrthelcfs, even then fome Part of the Mercury 
either hides itfclf in the rough Surface of thefe Veflels, 
or penetrates through the Veflel itfelf : bccaufe the 
latter contrafts Chinks pretty often, on Account of 
the moift aqueous Vapours that make damp the upper 
Veflel. Therefore, an Iron-Veflcl^ if you have any, 
is preferable : For then, when the Joints are well 
fl:opt, you obtain the fame Quantity of Mercury, a3 
if it was expelled laterally. 

3. In every Procefs to be made by Fire with Mer-^ 
cury, the mercurial Vapour is to be avoided by all 
Means: For breathing too^much of it caufcs a Sali- 
vation ; and breathing little and frequently of it caufvS 
Tremblings, Afthma's, Palfies, and Hnalliy Con- 
fumptions : Nay, it is alfo hurtful to fomc', if but ma- 
naged with naked and chiefly fwcating Hands. 
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PROCESS LIX. 

7he 1 cviving cf Mrrcttry eut ef the fulphureous Cima- 
bar-Ore (Pare I. § 402.) 

APPARArUS. 

BEAT your Ore extremely fine, and mixitcxaft- 
!y with an equal Portion ot frun Filings, not 
rulty : And ufe the lame Apparatus as in the loregoing 
Prccefs, or in Proc. XVUI, but urge it with the 
Itrongell Fire that can pofRbly be madcj the Mer- 
cury will thus be revived, 

The U/e and Rtajom of the Precefs. 

1. "When you have a Mind to fcparaie both ihefe 
vtjiaiiie Minerals, you mull: fix one ol' tliem: Which 
is done by any fixt Body abfotbing Sulphur: Such 
as Lime, fixt Alcaline Salt of what Kind foevcr, Ri- 
gulus of Antimony, and chiefly Iron: For, thtfc 
mufl. adhere to the Sulphur alone, and no way to 
ilie Mercury. Thus will you revive any Mercury 
charged with Sulphur, -and even dilTolved by Acids. 
It is obfcrvable in this Revivirg of fulphurated Mer- 
cury by Iron-filings, that there docs not come fonh 
the Odour of Mineral Sulphur, but an unpleafant, 
and molt fingular Smell, which being condenfated into 
an unduous rancid Matter, darkens the Sides of the 
VefTch, and makes the Water lurbid, into which the 
revived Mercury is received. But this Reviving, 
■when accurately performed, Ihews that in the belt 
Cinnabar, Mercury is above I'even Times the Quantity 

■ of the Sulphur. 

2. Cinnabar may be feparatcd from Stones by Sub- 
limation, thuG: Heat it to a fine Powder, and put it 
into a linall, narrow, glafs, or earthen Cucurbite, 
the Belly of which, it muil not fill more than one 

third 
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third Part. Stop the Orifice at Top; this mull be 
very narrow, to hinder the free Aftion of the Air: 
Put this fmall Cucurbite in an earthen- Pot above 
two Inches wide in Diameter, and gather Sand around 
this Pot, about as high as the pulverized Ore rifes 
in the Cucurbite : Then put upon it burning Coals in 
fuch Manner that the Bottom of the Pot may be 
middling red-hot: Thus will your Cinnabar afcend, 
and form a folid ponderous Ring, which muft be got 
out by breaking the Vcflel. Obferve, that if you 
have pure Cinnabar, whether Faftitious or Native, 
you muft ieparate from it the fuperfluous Sulphur 
which has not been thoroughly mixt with the Murcury : 
This may be done very well by putting your pulve- 
rized fulphurated Mercury into a Cucurbite, and by 
expofing ii to a Fire not much greater than thiit which 
is requiGte to fublime common Sulphur: Thus will 
your fuperfluous Sulphur afcend with a little Mercury « 
^ ind form a black Cruft all over the Cavity of the 
Vcflfcl. For Sulphur and Mercury are much more 
Tolatile when feparate, than the Cinnabar made of 
both. This Sublimation muft alfo be performed 
fuddeoly with a ftrong Fire ; nor are you to fear any 
Danger from it, provided you take Care that the 
upper-Part of the Veflel be not expofed to an ex- 
cedive Heat; efpecially if you make Ufe of a fmall 
Macras : For, by that Means the narrow Orifice of ic 
may be ftopt, and the Vcflel break afundcr with great 
Violence. 
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OF ANTIMOKT. 

PROCESS LX. 

APPARATUS. 



t. f^ HUSE a meltuig Crudble^ or ^ I 

\^ poc fwc ghzed, ituE m^ coMii 
mon Pouwli of ibe Ore of Aitriaiony, 
fmatl Bin, of tbeSiz«oft HaOc^Nm: BoRttdi ' 
Buiiom of it a tew fnull Holes, two Uses ia 4Xi> 
meter ; This may, be ezGIy done witfa a aammmk. 
Wirhble, or, \i this cannot do on AcoooM cf lie 
iJartlncfi of ilic Pot, with a fnull Wet^, vhkk 
mult be moved nrcuUrly with the left Hjud, wA 
nuMi Wlnlc inrf iTiintly flruck with a Hamaxri.i Ac 
I ip,lit, I ,(;[ (he Botiom of this VeGel%e ircdToJ bf 
thu (Jrilicc of a fmallcr one, upon which it muft be 
pill, UJid wlicn the Ore is put into it, let it bcco- 
vcrnl with a Tile \ and all the Joints be itopt ckfe 
with I -uic. 

2. I'lit tliefc VefTcIs upon the Pavement of ihc 
1 Iniril), nml put Stones all round them, at the Di- 
Iliiiuf 111 (ix lucli's: Fill this intermediate Space wiA 
y\lli'vi, ii) ]iij;li as that the inl'erior Pot be covered to 
till- iji'iicr- IJiirii. Then put frcfh and burning Coah 
(ipi)ji ir, ;uul with :i I'air of Hand-bellows excite the 
Imic, till \\v: uj)pcr-VclTi.l grows red-hot : Take off 
iIk- I'iic ;i (^luricr ot an Hour after, and when the 
VcllcK arc |,;riiwn (.'uld, open them. You will find 
t1v)i tilt: Mn-ltnl Antimony has run through the HoW 
m.iiif at I lie Hottom ot tlie uppcr-VefTel, and makes 
ill tlir iiit'ciii>r one a Hepihs, Irom the proportion of 
til'- \\'ri;,',lit wiK-rrot witJithacof the Ore, you will be 
ublc lo Uiujw how much may be gotout of one Centner. 

qbt 
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T'be Ufe and Reafons of the Procefs. 

I. The Ore of Antimony, which is always found 
charged with Sulphur, is extremely fufible, and wht- n 
you continue too long a Fire that is fomcwhat too 
ftrong, a great Quantity of it is loft in the Form of 
Fumes : Nay, it burns very bright, on Account of 
the Abundance of the mineral Sulphur, and it cannot 
bear the faline reducing Fluxes {Part I. § 159, fefr.) 
Therefore, this Kind of Apparatus is required 
for the running of it down, that the Action of the 
Air may in fome Meafure be ftopt, and the Anti- 
mony be in a cold Place fo foon as it is melted : 
This is done by the Alhes wherein the inferior Veflel 
18 immerfed, which grow red-hot more difficultly 
than other Bodies, which bear the Fire: Where- 
fore, dry Baths are made with them rather than with 
Sand or Filings of Iron, when too great a Heat may 
be detrimental. 

PROCESS LXI. 

^be Roajiing of crude Antimony (Proc. LX.) or of its 
Ore^ with J and without Additions. 

APPARATUS. 

I. ^^ H USE an earthen, flat, low Di(h, not glazed, 
\^ and iV it cannot bear being made middling 
red-hot, cover it over with a Coat of Lute without : 
Spread it thinly over with crude Antimony, or with 
its Ore, beaten to a pretty coarfe Powder, not exceed- 
ing a few Ounces at once. Put the Difh upon a 
Fire-pan, having a few burning Coals in it ; incteafe 
the Fire, till it begins to fmoak a little : Mean while, 
you muft inccffanily move the Powder with a Piece 
of a new Tobacco-pipe : For this caufcs the Sulphur 
to evaporate the fooner. If you increafe the Fire a 
litdc too foon, the Powder immediately gathers into 

A a 3 large 
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Targe Clots, or even begins to melt. When this 
happens, lake it immediately off the Fire before it 
melts entirely : Then puiverife it again, and finally 
make a gentle Fire under it: Your black Ihintng 
Powder will affume an alli-Colour sluioft like that M 
Earth, and become more reiraftory in the Firej 
wherefore, you may then incrcife the Fire till your 
Powder grows middliag red-hot ; and let ic laft, till 
it ceafsS, to fnioak. 

2. If you add ro your crude Antimony, or to its 
Ore pulverized, half or an equal Q^iantity of Char- 
coai-duft, and perform the red as above, the Roaft- 
ing will be done niore fonveciitntly : For it does Dot 
gather lb eafily into Clots, and inelis wiih much 
greater Difficulty: When Part ot the Sulphur is 
evaporated, add Ionic Fat to it at levcral Times, as 
in iVoc. XXXIX. N«. 3. 

Thus, you will fooner finifii the Operation, and 
the remaining Ca!x will not be burnt to an Exccfs: 
However, t:;kc Care, not to expole it thus, to too 
violent and long-lafting a Fire : Otherwife a great 
Quantity of it evaporates. Nor does it ceafe intirdy 
to fmoak in a great Fire: And it will be enough if 
growing middling red-hot, it docs no longer emit 
the unpleafant Smell of the Add of Sulphur. 

3. This Roafting is moft fpeedily performed by 
another Method with Nitre ; if, for Liftance, you 
pound Antimonychargedwith Sulphur, with an equal 
Weight of Nitre, and throw it at fcveral Timc^ 
and not above a few Drachms at once, into a deep 
earthen Veflel not glazed, and middling red-hot : A 
ftrong Detonation will be. made, and the Mixture 
will be changed into a half- vitrified Mafs, of the 
Colour of Liver; Take it out, grind it, and with 
warm Water wath off (Part I. § 473. i^c.) the 
Salt that lies hidden in it. The remaining Calx U 
called Croeuj Metallcrum, or llcpar Jnlimcnii (Liver 
of Antimony.) 
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9he U/e and Reafons of tbt Procifs. 
I . No Roafting requires To great a Patience as that 
f Aniimony loaded with Sulphur. For, the rcgu- 
le Part of ic is, by the mineral Sulphur, rcmicrfd the 
lOft fuftblcof all Metals and Semi-metals, Arfenick 
'excepted : But, if it rrclts, then a further iixhalation 
of the Sulphur cannot be procured by continuing the 
Fire, othcrwifc than by a great Lois of ihe Regulus 

titfeU'i which being not of itfelf very well iixt iti the 
Fire, is the more cafily cairicd away by ihc Sulphur 
joined to it, (bthat it will be entirely difTipatcd along 
with it, though it is at lead above three I'lmes the 
Quantity of the Sulphur. Therefore, you muft roaft 
but a fmall Quantity of it at once, and extend it 
vide, and ftir it perpetually: Bccaulr, when tt is 
tt>o finely pulverized, or heajied up only a few Lines 
thick, it will not be Icen to exhale any Thing, unlefs 
«jfou ilir it, though italrcady begins to melt at Botcom. 
■For, the Vapours of the Sulphur pa(Iin_:T through the 
Bpnterfticcs of the Ids hot Powder which is upon them, 
Condenfatc : Whereby the Powder becomes ofa yellow 
Colour. The Koalling is done a little more cafily 
without adding any Thing to the Ore of Antimony \ 
ffpecjally if you prevent the Melting in the Begin- 
ning. As for the rcfl, this Method is h-irdly made 
ufc of, except when you have a Mind to make ilam- 
Bian Glafs of Antimony, which is made with tlic 
Bready prepared Cafx or crude Antimony. For In- 
lance, you put this Calx in a ftrong Compact Cru- 
ible, and make your Fire gradually, leaving the 
ycffcl open in the Beginning j iluc ihe Sirlphur ftiH 
fcmainirig, may be entirely" expelled ; Then incruafc 
V Fire, til! the Ore melts thtr VefTc! bting covcrc:t, 
k keep the Charcoal from falling into it, which rc- 
uccs Glafs to a regulinc Semi- metal lick Subflmce. 
Vhen melted, leave ir ['<> for a Quarter of an Hour, 
r longer, if the Ve(r.h can bear it : 'J'hai .at Uft, 
*ur it our upon a flar, dry, warm Sionc : It will 
' a Glafs more or lefs iranfparcnt, and of a deep 
A a 4 'j'iXa* 
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yellow Colour s according as the Roafting and 'Mdh 
ing have been pci formed more perfeSly, aiKlma J 
peaier Manntr. 

2. Kunle! has made Ufe of another Method flf i 
loarting crude Antimony, in order to prepare t 
greater Qiuncity ofihe fimpic Regu(us of AniinMoif: 
For, a greater Quantity oi ic is obtained by that Me- 
thod than by any other ; for, during this Rozfttcg 
tlic mineral Sulphur catriesoffa fmall Quantity ofit. 
But, if you urge it wuh a Fire too long iaiting, and 
fo ftrong as that it may com ilmoft to the IVgree 
ot a reducing Fire, Ionic I »rt of it is diSipaiett. 
For Inftanrc, the Ctilx^i Antimony which is of '.ttdf 
prLtiy well lixt, or the Glafs of ir, is dilpoled to« 
K' diiiftion, when you urge it by a frequent Addition 
fit' a Phlogillon -, now, the lie^ulus ts diflipatedbf i 
1 ire a little too ftrong i the;-dore, the Glais or Cilx 
pt' Antimony is by ihis Method rendered voUtile. 

3 Nitre ground with Antimony charged with 
Sulphur, dcLonaics \\itii the fulphurtous Part, and 
confumcs it as to the Phlogirton j but the Acid ol 
Sulphur being agitated by a ftrong Fire, and meet- 
ing tlie Nitre, "the latter exptls the acid Spirit of the 
former in-a gentler Manner, and unites itfelf with 
the fixt Bafis of the Nitre, and together with it cod- 
ftiiutes a middle vitriolated Salt, perfefHy like 
Tartar vitriolate, or like Sale Polychreft, which 
bt:irg watlied off with warm Water, there re- 
mains the pure Calx of Antimony halt vitrified. But 
if you ufe more Nicre, for Iiiftance, twice or thrice 
as much for the Deionation, the Calx becomes yellow 
or white, and is much burnt i in the firft Cafe it is 
called Emeticki and in the fccond Diafboretick Anti- 
mony. 

4- The Separation of Sulphur may likewife be 
performed by feveral liquid Diflbluiions, and by' 
Precipitations : For which Keafun it is called by 
fonie Calcin^icion or Koafling the moift Way. Thus, 
foi Inllaiice, ^Iqua Re^is, and Spirit of Nitre, cfpe- 
fi-Uy whin ihi-y arc concentrated, erode the rfguline 
Subitance 
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Subftanice of Antimony out of the Sulphur with a 
moderate Heat, and diffolve it ; while they leave the 
Sulphur untouched : When the Solutions decanted 
are precipitated by a Solution pF fixt alcaline Salt, 
and edulcorated, they producp the Cabc of Anti- 
mony ; which is nothing elfe but the intire Regulus 
diflblved by the Acids. 

PROCESS LXIL 

Jbe ReduSlion of the Calx*s of Antinwny (Proc. LXI.) 
into a Semi'tnetaltick Regulus. 

A P P A R ItU S. 

MI X Tome Calx of this Kind with a quarter Part 
of the black Flux, and put it into a Crucible • 
cover the Veflel with a Tile; make the Fire as quick- 
ly as the VefTels can bear it, but not greater than is 
neceffary to melt the Flux itfclf : When the whole 
has been well in Fufion for half a Quarter of an Hour 
(which may be tried with a Tobacco-pipe taking off 
the Tile) pour it into the melting Cone, which mud 
be warm and done over v^ith Tallow : Then imme- 
diately ftrike the Cone feveral Times : When you 
have inverted the Cone, and i^aken out the Matter 
grown cold in it, you will Bnd at the Point a Regulus 
like (Part I. § 77), and at the Bafis a faline Scoria. 
If you have a Mind to reduce or try a fmall Quantity 
pf it, you mud do it either upon a Charcoal with 
the cementatory or blow-Pipe (Pari I. § 258); or 
in the Manner prcfcribed with regard to Tin Proc. LII. 

The Ufe and Reafcns of the Procefs. 

I. The Redudion of the Regulus out of the Cah of 
Antimony is performed the moft tafiiy of all Metals. 
Jt is enough, if you add to the Cch^ of Antimony 
only Charcoal-duft, orany Kind of PhlogifLun wliat- 
pver : Nor need you have Recourfc to a melting 
Alenjlruum^ on Account of its Fufibility. But tl.cic 
4 happens 
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happens Tome Difference, between the Calx*s prepand 
(Free. LXI.) tor» more or Itfs Rtgulus may be r"^^ 
duced out of 6i)e or the other, not only with rcgai 
to the crude Antimony, but alfo with refpeft to tl 
Calx you make Uft- ot. For Inftancc, you wilt ol 
tain, alter the Reduiflibn, above rne Pound of /?«t 
guks, out of one Pound and an half of crude Antil 
mony either alone, or roalled with Charcoal-duft 
unlefs you have comnniued fome Miftake, by makini 
loo great and too long laiiing u Fire, or by ufing im 
pure Antimony: For, by the firft Method, you wil 
prepare pure, unmixed Calx of Antimony, by thi 
Diflipation of the miner^il Sulphur and the Phlogif^ 
lot)} but you cannot prepare any Calx ftriflly f 
called by the fecond Method, that is, with Charcoal 
duft; bccaufe, a pure I'hlogifton, that is, one defit 
tutc of Acid of Sulphur, has been continually fuj^ 
plted, during the Diflipation of the mineral Sulphur; 
Therefore, in this Cafe, the reguHne Part cannot 
have been burnt into a tiue Calx; bur, being onlf 
feparated, it had merely a falfe Appearance of a Cah: 
For, if you take this out of the roafting fire i& 
proper Time, and expofe it to a melting Fire in a 
Veflel; it docs not melt into Glafs, but into a Re- 
gttluj, not fo abundant however, as if freflj reducing 
Powder had been added. But, it is always proper, 
when you are to prepare an abundant Regautj, or i 
fine Giafs, to chule that Part of the crude Antimony, 
which in the running down (Free. LX.) got into int 
lower Part of the Recipient ; for it is purer, more 
reguline, and Icfs fulphureous; whereas that in t!ie 
upper Part proves Icfs reguline, and more fulphureous 
and lerreftrial : On which Account it appears leli 
compafl and fhining th^n the foregoing, and much 
lighter, bccaufe full of fiiiall Bubbles. 

2. Before you reduce the Ca'x^s made by a Dctoni' 
tion with Niire, you mull previouHy edulcorate them 
perfectly: Otherwile, you obtain a much leflcr 
Vjuantiiy of Reguhs, with regard both to the cruile 
Antimony and to rhe Calx iifclf ; bccaufe, when you 

add 
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a Phlogiflon, the vitriolated Salt adhering 
I ir, turns to Liver of Sulphur, which diOolves 
; Reguhs, and in very great Part retains it joined 
itfelf. Nor can you, however, thus obtain fo 
much Reguks, as when the Calcination is made 
either by itfirlf, or with only adding a Phlogiflon : 
For during fo violent a Detonation, a great Quan- 
tity is flung out of the Vefiel, or vanifhcs away into 
Fumes : Bcfides, fomc Part of the rcgulinc Subftance 
is alfo waihed off along with the Saltj which is 
very phin, when you pour wine-Vinegar upon the 
the Water wherewith the Edulcoration has been 
made : By Means of which you precipitate a red 
Powder, called Sulphur Aaratum^ which is compofed 
of the Sulphur of your Antimonyjoined tothcScmi- 
mctaliick Part. For, the Phologifton of the crude 
Antimony, isnot totally confumcd by an equal Weight 
of Nitre : But, if you add twice or thrice as much 
Nitre ; then indeed, it is totally confumcd ; How- 
ever, a Semi-metallick Part remains fo ftridly united 
with the Salt, that it runs through the Filters. A? 
this laft part is obtained out of the warm Diflblution, 
in the fame Manner as the Lac Sulpburis and the Sul- 
phur Atiratum are got by Precipitation; it has been 
but improperly called fixt Sulphur of Antimony : For 
it is deprived of all inflammable Matter, on which 
Account it is of a white Colour. It is for the fame 
Rcafon, that the Sulphur called fixt Sulphur of An- 
timony, being melted with a very Ilrong Fire, turns 
into Glafs, of a much lighter Colour, and lefs vio- 
lent in its Effe^s, than tliat which is made of Oecui 
of Antimony, becaufc it is almoft the fame as Glafs 
made with CaIx of Antimony procured without any 
Addition. 

3. From what h^s been laid the Rcafon is plain, 
why Cmplc Rrgulus of Antimony is prepared with 
fomc Lofs tl« ordinary Way. For a Mixture 
of Tartar, Nitre, and cmdc Antimony, tlttonatcs 
in 1 Ilrong melting Firci but fciTrs ujwn the Nitre, 
pibich rcducMthc Phiogifton of the Tajiaras well as the 
mineral 
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mineral Sulphur: for this Rcafon the mincraJ Sul- 
"phur is not intitely confumcd : And if it were, the 
'JKc'\ii of it detained by the alcaline fixt Salt here pro- 
jduced with it, arid joined with the Phlogifton of tk 
Tartar, would ncvcrthclefs make a copious Hfper 
Sulpburis, whereby a great Deal oi the Re^ulus wouW 
be retained. This appears evidently, it you add to 
ihc Scoria half its Quantity of Filings of Jron, and 
melt it a fccond Time : For then, the Regului re- 
maining i" the Scoria, will fubfide to the Bottom of 
ihc Cone. Likewife, a great Deal oi Sulphur jiurd- 
turn is precipitated, if this Scoria is edulcorated with 
warm Water, and Vinegar poured upon the Diffolu- 
tion. A great Quantity of reducible Flowers is alio 
jcjidled during the Detonation. And as the Mixture 
piuft be put at fcveral Times into the Fire, and mull 
be left the longer in it, the Vcflel being mean whik 
open i a great Deal of this volatile Semi-metal 1$ 
coiifumed, and on this Account there remains but 
a vciy fmail Part of the Rcgulus^ at the Bottom of 
the melting Cone. 

PROCESS LXIII. 

7be Precipilalion of Rcga\us of Antimorr^y with Metais 
(P. 1. § 147. Coroll. 3.) Irottis lakenfor aa Examplt. 

APPARATUS. 

I. T^UTonePartof Iron not rufty into a Crucible 
_[ made thoroughly white-hot in a Wind Fur- 
nace. But you mull chufe Bits of Iron not very 
thick, for Inftance, fmall Plates, Nails, or even 
frulli Filings. When the Iron is perfciftly white-hot, 
add to it, the double Qiiantity of crude Antimony 
at feveral Times, left the Veflel fliould break afun- 
der by the too ludden Application of a cold Body: 
You will fee your Iron dilfolved by the melted Anti- 
mony : This done, add to it at dilFercnt Times, of 
Nitre, 
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Nitre, or of any fixt alcaline Salt whatfoever, a 
quarter Parr, with refpeft to the crude Antimony ; 
leave all thefe Things in the Fire for a few Minutes 
more, that they may melt very thin together ; then 
pour them into a melting Cone, in which, by ftriking 
it, the whole reguline Mafs contained in the crude 
Antimony, will fubfide : Separate the Scoria's which 
will be hard : Expofe thehn to a free and fomewhac 
moift Air, and in a few Days they will of thcmfelves 
fall into a Powder. 

2. Put the Regulus a fecond Time into the Cru- 
cible, add to it one quarter Part of frcfh crude Anti- 
mony, cover the Crucible with a Tile, and melt the 
Matter with a Fire not violently excited : When the 
vrhole is in Fufionj add at feveral Times one fixth 
Part of Nitre, or very dry fixt alcaline Salt, and a 
few Minutes after pour out the Mafs well melted. 

3. The Regulus may be melted a third or a fourth 
Time with a very little Nitre: This will detonate, 
and at the fame Time affume a refraftory Nature : If 
at laft you ufe the ftrongeft Fire, your Regulus^ when 
poured out, will be finally Marked with a Star» but 
a great Portion of it will be confumed by the Nitre 
and the Fire in thefe laft Fufions. 

The Ufe and Reafons of the Procefs. 

I. If you precipitate Regulus o^ Antimony, wirh 
Metals {Part I. § 147. CorclL 3.) you will have 
the Whole of it without any Lofs; but, it will be 
tainted by a confiderable Mixture of the precipitating 
Metal : But, a greater Quantity of the Metal joins to 
it, as the Adlion of the Sulphur ujx)n it is flower, and 
as the Sulphur itfelf m<!rs more eafily with the /?^^//- 
Afj of Antimony. Thus, in every Precipitation hy 
Fufion of Metals by Means of other Metals, the 
precipitated Body part»ikcs of the precipitating one, 
except Lead alone, to which the Iron that precipitates . 
it never mixes; becaufcr both ihdc Metals do not 
diflTolvc each other in the Fire. The firft Scoria 

\\\\\d\ 
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which is produced in the prefcni Cafe, is Iron dift 
folved by the Sulphur of An:imony; for which Rei 
ion this Scoria is of a very hard Nature, and vcrj 
difficult to be feparatcd from the R/gklus. To mak( 
it feparate eafily you mud add an alcaltne Salt, or al 
calclccnc Nitre, whofe Acid is expelled by that r 
Sulphur: This Alcali diflblves the Scoria, and mak( 
it Ibft and dilToluble by the Moifture of the Ain 
Likewife, the Hepar SuLpburis produced in the Ope- 
ration docs alfo etTicaciouny dillulve the precipi- 
tating Iron, and retains it united to itfelf, Icil the 
Part of it which is diffolved by the Sulphur fhouid 
again unite iifeU fo cafily to the Regului of thttt 
Antimony. 

2. A fccond Fufion is made wi[h crude Antimony 
and Nitre, or with frelTi atcalinc Salt, to the End 
that the Iron remaining in the Rcgulus may be fur- 
thermore feparated. For Inftancf, the Rtgulas which 
is much more rcfraftory in the Fire than the crude 
Antimony, is diflbivcd by the Sulphur of it, and 
the fame Time this Sulphur meeting the Patiicles aC 
(he Iron contained in the Regulus, and having aban- 
doned the r^uline Portion of the Antimony, join* 
with them; when joined, makUig a lighter Ma(s^ 
it is caft up at Top, and forms a Scoria, in which 
great Deal of Antimony is adherent, for want of 
precipitating Body. The Salt added over and abo* 
has the fame Eelfed as N°. i. But, it is eafy to con- 
ceive, that in this fecond Fulion, the JiegHlus 
tainted with fome fmall Qiiantity of Sulphur. 

3. To confume this Sulphur intircly, it is necefljry 
feveral Times to repeat the Fufion ; which is noc 
made fo well with alcaline Salt, as with Nitre: Foi 
the latter being flung upon a Regulus boiling by th( 
Violence of the Fire detonates with the Sulphur thai 
lies hidden in it, and at the fame Time becoming 
Alcaline by the Strength of the Fire, it alTumes 4 
refradory Nature, which is incrcalcd by a fait like. 
Tartar viiriolaie, which is produced by the Acid of 
the Sulphur, and the alcaline Pait of the N:tre.i 

Nor' 
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HSor is th« pure PKIogifton, that forms the Regi 

^Hce IrOfH the Force of the Nitre:' Wherefore, a 

^Bre-itDeal of x.\\t Re^ulns is calcined, ai^d, together 

PR»i[h the very ftroii-^ aicaline Salt here produced, is 

changed into a Glafs, whirh being intermixt with 

the Scoria's, is the Caufe of their amber or fatFron- 

CoIoLir: This Colour is comcnuuicated to GlaHes by 

Arlenick and the Calx of Antimony, unlefs they are 

burnt too long in the Fire. Thofc who repeat the 

Fulion feveral Times with Nitre, at lafi: conlume the 

Regulus to no Pufpofe, becaufe that, which remains 

in the End, never becomes malleable. Nor docs the 

Prclcnceof mineral Sulphur at all require a frequent 

Repetition of the Workj for, nothing of it can be 

ihcwed in a Reguim once or twice purified. 
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OF BISMUTH. 

PROCESS LXIV. 

^'he milling Bi/muib out ef Us Ore. 

APPARATUS. 



BU'muth-Orc may be tnclied with the fame Ap- 
paratus ufed for the melting crude Antimony 
ouiot itsOre{P«f. LX). 

2. The very fame may be done in the melting 

Furnace, if you fet it upon its Bottom with the Bed, 

and a Recipient outwardly applied to it {Proc. 

XXXV). In this Apparatus, you muH break your 

Ore in fmall Bits, and mix it by Strata with Charcoal, 

or wirh very foft broken I'icces of Wood. But, 

'our Bellows muft be loaded with a very fmall 

"" light, that their Blait may be veiy gentlej nay. 

Fire may even be fufficirntty excited for this Fu- 

i vfilhoui Bellows, by putting only the Cover and 

Fuimct at Top of the Furnace : For Bifmuih will 

bc;ir (b ^rcai a Firr, to make its llony Matrix 

turn 
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turn to Scona. Tlic Ore being thus run down in^ 
the inward B<rd, muft be fticrcd now and then wid( 
a Pukcr, that the fnull iaccrii3errctl Graios of fitP 
muth may be driven out, othI run info tijc ouiwinl 
Btd, where they join with the reft into a R^uIms^ 
When the femi-Mctal is melted, takeaway thcDroJs,' 
with a Sort of wooden Scraper or Hoi^h ; A«t 
removing the Body of the Furnace, take the Ore rc^ 
maining in the inward Bed, and cxting^ut& it in » 
Vefl'cl full of Water, and then walh crff and rcjcd 
the fiiiallert I'articles, colic^ing only (he )argpr Ones, 
to meli them together \a a gentle Fire. 

%. You may alfo run down Bilmuth in an earthen 
6f an Iron-Vcficl. Fill this with your Ore broken 
in fmall Pieces, and make a woCKJ-Fire all round) 
And thus you will, by the fame Method as before, 
cafily obuin Biftnuth out of a fufiblc Ore, cfpcdally 
out of a rich one. 

4. You may alfo Beat your Ore to a very, fine 
Powder, with the black Flux, Sandivcr, and com- 
mon Salt, in a clofc VcHcl like the Ore of Lead of 
of Tin, and melt it in a middling F'irc, having a 
Draught of Air ; But, as this fenii-Metal is de- 
ftruiflible and voUiile, you mull, as quick as pol- 
fible, apply to it chat Degree of Fire which the Flux 
requires to be melted, and fo Toon as it is wclj melted, 
the VelVel mufl: be taken out of the Fire, and when 
it is grown quite cold, and broken, you will find 
your Re^ulus. 

The Ufe and Rcafom of the Preccfs, 

1, Bifmuth is found in its Matrix's^ either purO 
and in a Semi-meialliLk Form, or in a State of 0(c, 
when Arfenick is joined to it : And as this fenii- 
Metal is at the fame Time moil fufiblc -, on this 
Account, it does not want the Affittance of any 
melting Mcnjlruum, or ol any reducing Phlogifton > 
but may be run down out of its Ore, by only a Cm- 
ple Fufion, and wiih a gentle Fire. II there is any 

fnuil 
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' finnU Quantiry of Arfenick in it, the free Air a 
Fire dirtipatc it. Buc you can ufe this FuBon, only 
with rich and very fuftble Ores. 

2. If the Ore is very refraftory, and the dcfired 
femi-Metal ties hidden in a fmali Quantity, within 
very narrow Inccrftices, then a Fire lomewhat 
ftronger is requiied, that, being more aitenuaicd, it 
may cxiricatc iifeJf : But, in this Cafe, it wil! be cn- 
tirrly dilTipated, untels you apply to it a fmoalcing, 
reducing Fire, which muft beat the fume Time mo- 
derate, and in fame Mcafurc confined trom it. For 
a& Bifmuth is cafily reduced by the Phlogifton of the 
Fuel of the Fire, it is ajfo foon diflblved into Fumcj 
and fublimed. 

3. You will obtain a much greater QjJantity of 
Bifmuih, if you nxit your Ore with the black Flux, 
Sandiver, and common Salt, in clofc Vcflels: The 
Reafon of this is, ihattheA/wr/x of Bifmuih, or of its 
Oic, is fuoner diflolved than vitrifitd by the Force of 
the Salts : Wherefore, the Particles of Bilmuih being 
then confined, may be more perfcilly precipitated ; 
wrfiereas, on the contrary, a great deal of it remains 
in (he Chinks of the Matrix, in the foregoing Eliqua- 
tions; bccaufe a Aia/r/jif of itl'clf very refractory, is, 
by the Volatility of Bifmuth, hindered from turning 
loGlafswith Fire alone. Btfides, the free Aftion of 
the Air, being excluded, and a reducing Body added, 
the fame Quantity can never be dilTipated, as when 
the A if and Fire act freely upon it, and a little of a 
reducing Body comes to your AfTjftance. Moreover, 
Arfenick is molt commonly joined in no fmall Quan- 
liiy with Bifmuth i But this (as will afterwards ap- 
pear in the Procertcs 10 be made with it) is reduced 
and precipitated, with lalinc reducing Fluxes, inio 
a Scmi-mctallick Regulus, not unlike Bifmuth, more 
fixt than Arfenick itfelf, fometimci volatile enough, 
which, neverthrlcfs meeting another Metal or feiui- 
Mctal, mixes with it, and is fixt, 

4. The Cobalt of Arfenick {Pari I. § 335), of al- 
loft every Kind, has fomeihing of Bilmuth in it: 

B b And 
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And u for the reft, there is moil commonly no othi 
Difiercncc, between ihc Oics of Arfenick snd ihq 
cf Bifmuth, but the greater or Jcfa Proportion *, 
ciihcr ct ihem niixt with theothcr. Bi;i, when the 
is but a I'mjll Quantity of Bifmuih, it cannot be r 
down with any Profit, though Biliiiuth be noi, 
Thing of the lowtft Valut-. Bur, when tlie Ca^ 
AUriuum of Cobalt remaining afte^; the Roafting.i 
it, is tncded with Mints ami Pot-AIh, to make wi| 
it the Gtafs called Smili; a Regulus is. prodi^ 
inuch like Bit*muth> though tliflert^nt ^lom.it in i 
Mcafurc. See Part \. ^ 407, Scbol, 

OF Z I N K. 

PROCESS LXV. 

Zink (Part I. § 14.) isfublimedinto-iriridiuiiU FJavti 

A P P j4 R ATV S. 

I. ¥ F you put a few Ounces of Zink into a Pa) 

£, or a iiiiall earthea Cucurbice, and ^l^ce \ 
VtfTcl iioiizon tally, or rather wiih its Oiiucc upwar 
in a reverbatory Furnace, Htted lor Diltillaiions 1 
Oil of Viiiiol, or ocbets requiring the ftrongi 
l-ire, and lit to it, by means of an Aludd, a lai 
glals- Recipient, in luch Manner, tUat you may )oi 
.within through its tranrparcnt Bottom, ioto I 
,Ovity of the fmall Cjrt!i£ii Cucuibicc;; after haviq 
cwried your Fire to a very great Degree of Brigh 
nej's, you will fee your melted Zink iuddcniy take 
Flarac 0) a green Colour, and at the tame Time, 
Very thirk griy colouicd Smoak arife, which will b 
pufbai furward into the Recipienr, like Cobb-wcU 
fluttering in tiic Air, and cover the whule Infidc i 
it, and.a little alter hinder you aUnoft entirely IroB 
feeing any further. After you have continued yc«( 
Fire tor an Hour ur twOi let the Vcflcls gtow colJ, 
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j'^Qfl open them, a very thin Kumc of enef 
irlick-like Smell of Arlmick, wil! break forth, andj 
ir.ifh very fuOn after. The Recipicnc will be co-, 
red over on Ae Inliffc, with a Coa.i of vtry foft, 
bpalpable, and ligh: Flowers of a Liluifli witicc Cc- 
■: But, the AluiJel will be inciu Hated, partly 
1 tlic more ponderous blue Flowers, confiflingof 
rfer Grains, and partly with the folid Sublimate 
loduccd from ihc Imall Drops of melted Zink en- 
rcly fubiimeti, the grey Flowers of the dcftroyed 
link being every where interpofed. You will 
pd in the earthen VefTcl itfelf fomeihitig dill of the 
ink covered and fiicltercd as it were wiih a Blifter, 
1 being cntiiety burnt, or lliblimed : Which is the 
bwcrs burn.:, andalmoft half vitrified. If you ufc 
Fire fo gentle, as that the Zink may not take 
Flame; hjrdly any Thing will evaporate in Form of 
Zink, or of Flowers. 

2. If you rxpife 10 a middling Fire, having a 

Draught. ol Air, two or three Ounces of Zink, in an 

open carihcn Cucurbiie, upon a flone Support, as 

one places a Cruciblci Zink takes F'lame much fooDcr 

llun ih a clofc Veflcl, and fills thtt wliolc C;ivity of 

the VefJcl with very white Klt)Wi.'is like Locks of 

'Voot: But, fo foon as the VclTcl is full with thcic 

pwcrs, fa as that you can no longer (ce tiie Surf;ice 

rbc Zink; the Flame, wl;ich was very bright bc- 

', gradually diminiflies, til! ir at lafl ceafcs entirely i 

■hat the Zink can no more be hrmight to a Dcfia. 

■lion, not only with the fame, but alio with a ftrong- 

^'ue. If then you take away the Flowers with a 

nil Iron Ladle, and free the Su'facc of the melted 

It the Bottcm of the Vcflcl, fioni tiioftf 

I covered it 1 a bright Flame is again pro- 

ipcd as beftjrr, and in a few Minutes the Cavity of 

It Veffc! is filled with Flowen oi the fume Kind : 

■you continue this Work in the fame Miuintrr 1 ac 

i ail your Zink, provided it was pure, is refolvcd 

Da great Quantity of very white Flowers; nordoea 

' 4 1^ jt fly away, ualefs the Fire ads too 

■ ■ B b'i ' vWAWiN.'i, 
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rtieking Veflcls, the Orifi. 
equal Diameter. Then ai , 
Orifice of one of the two I 
it may indeed reft upon t 
out too much all round ; 
ral Holes bored here and t 
Pavement of the Hearth; 
about two Inches high ; 
plaie. Put upon this I 
Capacity, and full of a i 
cury: Next, clofe thefe 1 
inverted : Stop the Joi 
which muft be applied [ 
the inferior Pot in Afties a 
clofe round it, and heap* 
Put upon thefe Things a 
nue it for about half an I 
may grow flighily red-hot. 
hidden in the Matrix will 
which being ftopt above, wifl 
condenfated : They are pre 
from the too great Heat: Fi 
Degree of Heat whereby t 
in the Form of Vapours, o 
when once condenfated; unl^ 
Te&ly imprifoned in the V 
not to be able to perfpire 
grown cold, open them, i 
contained in the inferior Pa 
of Mercury difpcrled hei 
to the Sides of the VclTel, 



Tie Ufe and Riafii^ 

I. Mercury intirely i 
Diltiljailon in a moderate I 
fion, and even without an] 
gelling Fire is continuf 
Diftiiljtion is pcrfotmed ' 
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violently. But the Flowers apply thcmfclvw prt 
fcntly to the Stdts of the Veffel, and even adhere t^^ 
the Surface of the Zink ItfcU-, nor can they aftci 
wards be further changed, or rendered volatile, by t" 
fame Degree of Fire by which the Zink has be 
burnt and fubiimcd ; fo that by this Method yoi 
may prepare Abundance of Flowers of Zink in th 
moil convenient and neateft Way. Nevcnhclefs, yoi 
may alfo adapt Atudels, or only cylindrical Segment 
to the Orifice of your Veflel : By which Means yo 
will obtain a little more abundant and more fubcil 
Flowers. But, that the Surface of your Zink ml 
be now and then freed from the Flowers that covert 
and the whole Cavity of the inferior Veflel be rci 
dcred free, it is proper to make a Hole at the Si( 
of it, fo large as that you may take out throi^ 
it the Sublimate, with a fmall Ladle^ as was t» 
before. 

3. When you apply fuddenly to pure Zink 1 
ftrongcit Fire with a Draught of Air ; the whole ( 
it vanilTies; Nor is it confined by the CrucibI 
being ftopt with J^utc. For Inftance, if you put i 
Ounce of pure Zink into a fraall Crucible covcfl 
with a fmaller invcitcd one, (lopping ail the Joiii 
well with comtnon Luce, and put it into a win 
Furnace, fiirrounding the whole Veflel with Chara 
and burning Coals, and excite the Fire to 
utmoft Degree, by applying the Bellows to i 
bottom-part of the Furnace, and continue it j 
half an Hour, when afterwards you take out l! 
VclTd, you will not perceive tlia-ein the leaft FoC 
fteps of Zink, or of the Flowers of it. The vj 
fame Thing happens with the other Semi-md 
though not ib quickly. 

4. If you mix the white Flowers of Zink, or t 
blue and grey ones calcined to a white Colour if^ 
middling open Fire, with common reducing Fluii 
fuch as are the black Flux, and the white (Parr 
§ 162. (^c.) adding fluxing Salts to them, ih 
cannot afterwards by any Means be reduced in t 

laiD 
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Ffiime Manner as the other Mewls and Seml-mcnS 
j'by being expofed to a mclcitig Fire. Nor has any 
J Method hitherto been invented, or communicated :ic 
lieaft by the Inventor, whereby the Flowers of Z'r\k 
Inuy be reduced to » Semi meialltck State: Siiic<: 
|dicy rather are fixt fo far in the Fire, as to be viiri- 
ietl with Fluxes. 

5. When the grey and blue Flowers arc melted 
(pith fome very fufiblc Salt, though this be inipreg- 
uted with none or at leaft very little Phlogifton, 
^00 may obtain out of them, I Jhall not Ciy, reduce 
■om them, a few Grains of Zink. For Inllancc, if 
_'Oumix by Ttiiuracion the Flowers juft mentioned, 
kith Sandiver,orthecauflick alkaline Salt* which is 
repared out of the infpinitcd Lye ot Pot-afhes and 
^ick-lime, and expufc ihcm in a Crucible, to a 
Ere not greater than is neceflary to melt the Salt 
H\\, and then take them pref^ntly out of the Fire, 
|od Bing the Crucible with the Sale grown coM mtu 
i clean Balbn full of warm Water, you will hnd, 
her having wafhcd off the Salt and the lighicli 
yrofs, a few and very fmall Grains of Zink, mod 
p/nmonly covered with ycilow Crufts, precipitated 
c and thfre at the Bottom of tlie Vcflcl, and not 
I be collefled without u tedious Libour. Thcle 
wins of Zink, if not pretty lar^fdlardly mrit in- 
■ ■ Rtgulus, but perilh intirely, being rcfolwcd by 
c File into fmjil Flames and Flowers. But, you 
juS not for this Purpofc ule the black or the white 
becaufe they require fo great a Fire to be 
B^iielted, that the fmall and widely-dirp^rfcd Panicles 
of the Zink are burnt much fooner than they can 
be precipitated by the concomitant Matters melted 
^Jjffiticntiy thin : Which is very plain from thcfmaii 
^wloured Flames and Flowers that brcjk forth. Kor 
^Hk the above-mentioned very acrid Salt bear the 
^Kddltion of the Phlogillon i nay, when already 

• The csoBkk Alkaline Sa't here mentioned to bu nwde of 
Soap Lcei aiui l.imc, a commanly known by the name a{ Lafii 
Cu« Uic Caullick fo gencrull]' titi bj Suxgcont- 

B b 3 toeUed^ 
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melted, if you adt! the leaft Fat to ir, it immediatcif 
grows folid, and requires a Fiie equally ftrong as ihe 
black Flux does, 10 be brought again to a State of 
Fufion ; And ihis feems to be the Caure why Grains 
of Zink fo difficultly run into one reguline Mafsj bc- 
caufc this Salt, while it abfoibs the Phlogifton wlitre. 
with Zink k full, forms (hofe fmall yellow Crufti 
round tlie Grains of the Zink, which trufts arc dit- 
iicult to be melted. 

The UJe end Reafans of the Precefs. 
I. The Reafon is plain from this (inguUr Prt> 
pt-rty of Zink, why we iry in vam, by Prei 
cipitation by FuHon, with the Afiiftance of falirr 
oily, reducing Fluxes, (o produce Zink from its On 
hitherto known in Eurcfpe, in the fame Manner i 
we commonly ufe for other Metals and Semi-metal 
It is as plain, why it can much id's be collefic»l i 
the Beds of the Furnaces [Prec. XXXIV)^ by 
StranScation with Charcoal, by Memsof tl»e Viirtf 
cation of the terreftrial Bodies adherent to it, and 1 
a violent Fufion, excited with the Biait of BelloWJ 
but ought rather 10 becolleftcd and fubiimed (?*»"/ ™^ 
$'409. is'c.) in Places pretty cold, and not^ooq 
expofcd to the Adton of the Wind. ■ 

2. Mam whilei»[he Zink that hcs hidden in Oi 
or other compuund faiRitioiis Bodii:s, betrays iis Prt 
Jence by the Flowers which it einics from iilcif wl 
yrgcd by a ftrong Fire, and by the golden dm 
Colour ic gives to Copper. Fur both tbcl'c h.Sc3i 
were never produced by any oihcr known B^y, 
much as cm be colh-^cd from all Exfierimcm 
\Vherciore, we m^y as lurely conclude tlw Prefer 
of Zink from them, as we furely conclude that 
Iron from the Aclicn ol die Magnet. 

g. A ftrong open Fire, and fublimatory j^^ 
rains {Pari \. §462), arc required to collcil ihd 
Flowers : However, youjituft with greit Care avgj 
ibe too-vioUnc* ,PalGige of the Air through tJic Fm 
pace, and the legft-BUft of it through-ibc fublitni 
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s : For the fotreft and itghtcft Flowcn at 
SiflipaKd by the lead: Motion of ilie Air. Therc- 
pfbre, it is proper to ulc large Aludcls : By this Mc- 
phod ycai will ubuin Abundiince ot Floweis out of 
alamine, ef'pccially if you break it into finall Bits 
F the Size ot a I'ea, and lay it in Strata with Char- 
"^eoal 1 whfn thofe arc confumcd, you coIktSt it out 
of theAfh-hole, and put it in again wiih hc^x Char- 
coal. Thus it is famctiiiics for a very ^rtat Fart 
■■ refolvcd into Fumes and Fli>weis, according to its 
fcdifFerent Degrees of Purity. Thcfe Flowers firU 
Vcome fortli bluifli, then more and morc^ giey, and 
white at iaft. They arc viiftly like the Flowers pro- 
duced out of Zink itfdf and called Nihil tiUwfiy Ni- 
hil gryffunt, according to the Dift'crtnrc of the Colour, 
^ ^ which nevcrthclefs depends on the Iinpurities niixt 
HsMlh them, or (if the Operation has been neatly jwr- 
Bibrmcd) on very fmall l^ortions of Zink, not yet dc- 
*ftroyed, or from both Caufc*. For, Zink nuy indeed 
be coflccled out of them, according ro Appar. N". ti 
and it tliey arc again ina<l».- red-hot foi-afrwNfi- 
^sotes, they grow perfcdtiy white i becjufe Zink Is 
c very conftani in ihe Fire. They are alfo called 
mpkilyx : And we (hiH leave to ortiers the Care of 
ding out, whether it is th'; fume as ih? Fompbolyx 
■ the Ancients, and whether the Spodium of ilic 
refks finds alio its Place here : Bur, whoever has 3 
(ind to fifi thel'e Matters, let him not undertake 
p-without having Uecourfe to lixperrmcnts ; left he 
lould afierwardi give ua Words lr>r Things-, nor 
rtendto reconcile the various Opinions of all the 
fcltithors, many of whom have ftuck to Words much 
lore than 10 I'hings. 

Pvmpiaiyx and Nibilitm (Nil) are indeed fold 
J Shops, but fcldom gcnoinc : For, as they arc 
WJpded in fmall Qujntiiy, they are adulierated in 
►"thoufind difRrcnt Manners: Wliile the fcverJl 
Jind« f" light while Marls, th: Parget made of 
kimc Spaad, and the white, far, Holy Farths, fucli 
I ilvc Fullers-eaiib, the Hcffian-earth, i^c. or cveti 
B b 4 compound 
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compound Malfes, made fevcifil Ways with 
thele, both by Nature and Art, aie fold fct ihe 
white Nil of the Shops ; See llemktili PyritoUg. 
p. 581, Which Fiaud isnotalwavs tafjly dadoed: 
Kcveith clefs, it is oficn known from too gieac a 
fpecifick Gravity, from an extcflive RoughneLs and 
from the Want of a quick Diffoluiior. in Acid*. BjJt, 
it is h«iwr for him who warns, 10, i)#»!* t*qe geQ|uii6| 
iV»/, IP prepare it hhnfelf. ■.:...• \,vi 

PROCESS LXVI. 

the Cmentation end Vtijim of Copper tviib Zmk-Ort. 

A P P A R ATU S. 

TAKE of ^ink-Ore, for Inftance, of Calamine 
reduced CO Powder, one Pan and a half, and ai 
inuch of comminuted Charcoal \ grind ihcm toge? 
thcr, apd inoillen them fiigdily with Wakr : Fill 
any melting VeiTel with this Mixture, put betwceR 
and ai Top Plates of the pureft Cop[«r ene part, aptf 
again cover them with Charcoal- duft, and put lU 
"Whole in a wind-Furnace, covering it with a gre^ 
Quamiiy of Charcoal ; light them by flow Degrees, 
and then jncreafe the Fire, to make the Veflcl gro« 
white-hot: When you ice a F'lanie tinged with ,1 
grey, bluilh, or purple Colourj try here and ihd 
with a ftrorg Iron- Wire, whether the Coppei i 
rncUcd under the Charcoal-duft : Which is done wilt 
a much Icffcr Fire, than Copper alone require* '■ 
;he Fufion of it: Then moderate your Fire, ihati 
may not be too violent : Finally, having cuniinut 
the Fufion a little longer, let the VcflcI be taken o> 
of the Fiie, that it may cool of itfclf, or \t 
the melted Mafs it contains, if confidersble, ^ 
poured out into a dry and middling- warm Vcff^ 
You will find, when you break the Copper, ihl 
it is tinged with a golden Colour, and ilut tb 
■^Veiglit of it is incrcaled a confidcrable Quantjij 
which i$ fomctimcs one quarter or one thirU Pan fl 
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ITieighi of [he Copper made ufe of, its Mallea^ 
[biiiry remaining pctfeft in the Cold: But the more 
[ k grows hotin the Fire, the more brittle it bccome^i 
\ (o that, when it grows middUng red-hot, you will 
■•^fily break it into fma!l Bits with a wooden Mallet, 
^"Or if it ia handled roughly, having then loll all its 
Tenacity. 

2. If Calamine, or any other Body containing 
Zink, and to be tried by this Mcthcxf, is full of a 

K'cat Quantity of Lead, or of fome other Metal not 
parable from it •, it is proper, that the Mixture of 
with pulverized Charcoal made as before (N". i), 
DC ground very fine, that fome Lute be mixc with it,' 
and that it be fb'ongly compared and crammed into* 
■ melting Vcffcl, to the End that, the Plates of Cop- 
per put at Top being melted, they may not get to 
be Bottom: Then, you muft put a good Quantity* 
if Charcoal-duft upon your Plates of Copper, and 
loihe reft as before: L.jkewife, melt the Copper in a 
lire much gentler than when it is alone, and it will 
H) tinged, though with a Colour fomewhat paler, 
lor will the Weight of i»be I'o much increafed. 

72"^ U/i and Rtafota #/ $be Protcft. 
' t. In this Procefs the Copper is penetrated by the 
ISEink, in form of a Vapour, and the Zintc is Sxt 
"in it: Which plainly appears, becaufe when yoO 
(flop the Paflage of the Copper, by putting Lute he- 
wen, ID keep it from running down into the Mix- 
irc at the Bottom of the Veficl, ncverthclefs its Con- 
Ififtencc, Colour, and Conftitution change in the Fire, 
1«nd IK Weight increafrs, infomuch that it is certain 
fublimcd Mater has produced thcfe Kftecls. 
The Charcoal-dult does alfo prevent the burning of 
ttt»c Copper, and hinders the Zink received by it 
Itom' being again burnt and diflipated. For, if you 
melt tinged Copper in ;i Crucible, without any Ad- 
'IJirion, it takes a bright Flame altnoft like Zink it- 
rfclf, and fpreads Abundance of white Flowers tinged 
ifttrre and there with a Citron-colour, which fccms to 
proceed 
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procetd from the Copper carried away along with 
cbcm, being ocherwife Jike ibc Flowers produced 
(i'rcif. LXV): But, inthiiCafe, a great Hart of th< 
Weight of the Copper b loft -at the lime Time, and 
(he LoJour of it grows every inftani worfe arxl worlc. 
For this Reafon, when yuu tioge Copper with Cala- 
mine, to get Profit by it, you muft try by Eicpc- 
rimeius, what D^ree oi Fire you arc to ufe, and in 
what Time the Copper acquires the greateft Weight, 
and affumes the fincil Coloui : For, it is plain to the 
Eye, that a great deal of it alfo vanilhes in Form of 
a tluck Fume. However, it is obfcrvabic, that Brafs 
or Copper impregnated with Zink, being made mki- 
dliiig red-ttot in the Fire, is not I'o caTiiy calcined as 
pure Copper. There are alio a great nrvany Differ- 
ences in tiie Calamine : For, a Quantity of fame Ca- 
lamine incrcafcs the Weight of Copper, more than 
the fame Quantity of fome other does. The Beauty 
and Malleability of ihx tinged Metal are likewile dif- 
ferent : For, fome Calamine affords a great Deal of 
Lead and Iron; whereby the Copper is fpoilwJ and 
rendered pale and britile-,*thi}ugh the Weight of it 
is very much increafed at the fame Time. There are 
even fome Species of this Stone, that require a pre- 
vious Roafting, whereby a great Part of it muft be 
diflipated, before it is rendered lie for this Ufc 1 
while others jjiay be immediately made Ufe of. 

z. There arc, bcfides the Calamine, many com- 
pound artificial Bodies, winch liltewile tinge Copper 
with a yellow Colour, and increafe the Weight of it; 
Such as are the CadmU Fornacum, or Tutty {Part 1. 
§ 89); but, all Kinds of Tutiy are not fo, but (hofe 
only which proceed from Zink-Ores, or from com- 
pound Metals in which Zink enters: Of which all 
that lus been laid of the Calamine is equally true. 
A moft clegiiit and pure Kind of it, is the Tuiry ufed 
in the ApothecarieB Shops : It is very ponderous and 
folid, rclemblingcylindrical Segments by its Ftgorr, 
rendered convex and hollow by ihc Obftaclt to which 
the Vapaurs have appled thciufdves, granulated on 

the 
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E Ootfide^'ofa bluiSi Colour, rmootli wichin, 

kHow. Nor is it dubious, thai there arc icvcrai.na- 

ive Mineral!, or fevcral Kinds of Turtjr produced 

jirom iliein, iltai would have the JaoieEfTc^: Bur, ic 

I higlily probable, that their Nature is hitherto un- 

pcnown to us, bccaufe the Examination of them has 

Ken negjedtcd to this Diy- 

$. Copper lingcd in (his Manner, when it prc- 
fbrvcs its M^ilcabilicy, in ailed Bra/s or ysllaz^ C/ip- 
; and as it is, by its Beauty, eafy Traflabiiiiy, 
ind lung Duraci'jn, very fie to make Utenfils, and 
' : nietallick Mafa is fo caGly Kicreafed in the mak- 
' ing of it; on this Account, a very great Quantity of 
it is miidi: in fcvcrat Places, when the ncccHiry Ingre- 
dients may be conveniently prepared, 
vr 4. The Flowers, which are colicded during the 
B||)3kin<{ of Brafs, or the meltiog of it a fccond 
Bfrimc, -and the toafting of the Calamine, as atfo 
■^rtit t'loweis of Zink itfeif not yet intireiy burnt; 
likewifc, all the Sublimates proceeding from Bodies 
ot (he fan^c Nature, being cemented in the fame 
Manner as the Calamine, that is, with Ctiarcosl-dult 
and Platcsof Copper, and meired, make Brafs of the 
bcft Kind. But, the fame beirg burnt in a (low Fire, 
: fo fixr, ihat in clofc VelJch, and a fti-ong Fire with 
Draught of Air, they turn to a ycUow.fhGlafsi as 
ell ohfeived by HeJKitc/ concerning Zinkj bow- 
er, he would, it fccmt, have this tinderliood only 
flhc Flowers of it: See Free. 'LX.V . jfppar. N°. 4.. 
5. It is a won-Jerful Thing, that Zink itfcif being 
*/ melted with Copper, robs it of all its Mal- 
sility : As may be experienced in the making of 
ince*3-rnctal {Part I. \ S£): While being at the 
I Time applied by way of Vapour, and lying 
idden in the Calamine, in tiic Sublimates, and in 
; Flowcis, it dues not take away the Malieabiliiy. 
s does not proceed from the Concurrtnctf of 
, according id the Opinion of the Authnr jult 
Med, or from a very intimate JunAion of tlic 
i/.ind Cupper, the Kealon ol it is ItiU a pcrici't 
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Secret. Nor is the Reafon y« fufficif ntly evi 
why a great Quantity of cxccilcnt Calamine requite* 
a previous Roifting, bctore it can be ulcd ior (he 
making of Biafs -, uniefs you have a Mmd to render 
this Metal \c(s, Hne and malleabie. 'Whkix Pb^nome- 
non, as well as a great many others falling under the 
Hands of one bufied that way, are wcU worthy of 
being inquired into. j r . . i '^ 

OF MINERAL SULPHUR. 

PROCESS LXVIL 

Tie Diflillatioa pf Sulphur out ef I be Pyrittit attditbtr 
fulpburteus A^nerals. 

APPARATUS. 

BEAT the yellow Pyrites, or any other ful- 
phureous Mineral, to a coarfe Powder, put it 
into an earthen Retort, or into a glalVone coaicd 
with Lute, having a long large Neck, and perform. 
the Diftillation in the fame Manner as(Prw. LViH.) 
was prefcribed about Mercury. Buc, you are lo ob- 
ferve, that, it this Mineral is fo refrailoty in the Fire 
that it does not grow foft when made middling 
red-hot, you may makeanEjcperiment with a greater 
Quantity of it exceeding two or three Pounds, and 
incrcafe the Fire more quickly, and thus perform the 
Operation in a fliortcr 'rime. Of this Kind is the 
yellow martial Pyrites, which is chiefly the Ore out 
of which almoft all the common mineral Sulphur is 
got (Part I. ^ 316, 347). Bur, if it grows fofi 
when it begins to be red-lior, and the Ore n inclined 
to meif, you muft put a fmdicr Quantity of it into 
the Retort, and manage the Fire moregently, whence 
the Diftillation lafts a longer Time: This the Py- 
rites of Copper, or ihe yellow Copper-Ores (Pari I. 
§ 369) do requite, as well as die common Lead* 
OreSi 
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i;for fo foon as they inekf the ExhaUtJon 
Sulphur is in ciofc VelTds almoft intiicly ftopt. Ncvcr- 
thclcCs, this inconvenience may be remedied in fome 
Mcalufc, by imerpofing fome rcfrattoiy Body, that 
exhales no Sulphur in the Fire, though ii mull not 
ablbrb or corrupt the Sulphur itfeli'; fuch .is pure 
Sand wafhed clean, and ot the Nature of the Suuie 
'called ^ariz. But you mult avoid all Stones of the 
■Jime, chaik, or fpaad-Kind, 

Whenihe Retort has been middling red-hot for 
an Hour or more, let the VelTels grow cold : All the 
Sulphur cooled by the Water will adhere to the Ex- 
tremity of the Neck of the Retort, from which ic 
mud be melted oflF, by a gentle Heat that does not 
kindle Sulphur^ or you may take it out by break- 
ing or cutting off the Neck^ then weigh it. 

TJhe Ufe and Reajom of the Precefs. 

I. As there arc in Minerals many volatile Matters 
efidcs Sulphur i it is ea(y to conceive, that it is not 
iSlways got pure out of them, but often joiticd with 
'other volatile Subllances, that taint it ; which may be 
judged with fome Probability, from its Colour: f or 
pure fchiimed Sulphur is always of a fine Yellow 
Ibmewhat deeper than the Citron-colour i but, its fac- 
ing of a red Dye Ihews that Arfcnick has been rut>> 
Qimed along with It : Bur, though Mercury, wlien fub- 
limed with Sulphur, dues likewife give it a reddilh 

^'Colour, it feldom mixes with it. However, if this 
%H)uld be the Cafe, you may caftly difl^nguilh it 
1ht)m the fh4ated Figure of the- broken Sublimate, 

^^fi-om it! great Weight, and from the Pliice towbich 
M has applied iifclf during the Subhmattoav for, 
Where Cinnabar npplies itlelf, there can rcmaio no 
eutphur, nor any Arfcalck. 

^^' a. By this DillilUiion, a moft confiderabk Quan- 
bty ol Sulphur may be got out of the Pyrites; but 
there remains a very fmall Quaniitv of thcmctallick 

Earth 
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Earthof Copper and Iron joined together, which muft. 
at laft be fcparated by Means of a very ftrong, open* 
long-lafting Fite, and by othcl' Remedies already, 
mentioned in the FroccSes about thefe Metals, 

3. It" you want ihe Apparatus ncceflaty for this 
Procels, or care not 10 give yourfcli fo much Trou- 
ble i you may have Rccourfe to a plain Roafting ; 
I and put, ibr Inftance, ore docimaftical Centner iiuo. 
a Teft covered wiiW another Teft inverted, and rokfti 
ic under the Muffle of the docimaftical Furnace, 01 in- 
a gerrle open Fire flowly appheH, like an Ore to- 
be prepared for Fufion: In which you are to take 
care, that the remaining Calx be not brought to * 
Fiilion, or rendered clammy, by a greater Heat than 
iccan bc-ir : This done, it it ce3les to fpread an un- 
plcafant i'ulphureous Smell; !ci ir grow cold» and 
weigh if, to know how Ihort it falls ot one Centner: 
Which Deficiency will be the Quantity of Sulphur 
that was in the Ore. Bur, it is proper that you 
fhould know, either from the outward Appearance, 
Of from the Smell which your Ore emits,' that it is 
indeed (dlphur Ore, or that Sulphur i? at Icail prevail- 
ing in it i bccauleali volatile Subftanccsoccafion a Di- 
minution in the Weight of Ores, by roafting: Nor 
will you be as Ture ot the Purity of your Sulphur, 
and ot Courle of the Quantity of it when reilified, 
as if you had collc^Scd the volatile Part itfelf. 

4.. Vou may know bituminous Minerals {Part \. 
§ 318; i^c.) from the Fiame which they take 
in the Fire, trom a thick Iboty Smoak, which mi- 
neral Sulphur never emits, and from their offirnfive 
or plealant Smell : 'Ihey may alfo be tried with 
greater Exaftncfs, by DitUliatioii out of a Retort, 
in fevcraJ Degfccs of l-'irc. 
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\ UT your Sulphur again into a ReBott* havingai 

wide-open Neck, cut off Jhorterjlhat k may not 
c cafily ftopc, ncr the Extremity of itreach the Wa-" 
* in the Recipient: Let the Joints be ftri<aiy clofcd 
pth Lute, and, with the dms /Ipparatus as in the 
aregoing Proccfs, repeat the Diftillation, whicti 
say alfo be very well made in the Sand-bath. But, 
■you mull ufe a Fire much gentler than in Ptoc. 
LXVlIi nor mull theVeficI be red-hot io the End; 
but you mud continue tho lame Degree of Fire, 
■ by which the upper-Part of the Recipient which is 
Old of Water is tiarkeneil, and the Sulphur begins 
diftil from the Neck of the Rctortj bccaufe Sul- 
phur, once e}c[x;lled out of its Matrix by a llrong. 
Fire, when alone, cannot beai* the beating rcd-hof of 
Jic Vcflcl: The Sulphur will diftil pure-, bccaufe ii 
kas depolitcd at the Bottom of the Retort, what it 
ad brought along with it ihe firft Tiinc, from tlic 
LXt Part of the Ore which is niecallick, and from 
: Arfcnick (untclii it is urged by too. violent a 
frire; becauCe a Refidue more fixt than Sulphur re- 
Bmns, which fixes iifdf more ftrongly with fixt 
■feodics. This Refidue is tailed Scona of Sulphur, 
in German fecljtocfrel'Tcillatfcr, or Drols of Sulphur. 
2. It you wdl have very piu-t Flower of Sulphur, 
It Sulphur ifiio a wi.k Cuturbite, or aw Iron-Poii 
t upon this an Alcnibcck, or another Vellel in- 
crccd and very large, and Ibop the Joints witb 
itc ; Then, bury il.i; inferior Veflel that contain* 
: Sulphur fo deep in a :Sand-b3th,' that the Saod 
be about as high -as, the melted Sulphur •■, or 
put 
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put ftnall burning Coals round the Vcflcl, as it ftandsj 
upon the Pavement of the Hearth. Let the HealS 
you apply be not greater ihaa what is required toi 
melt theSutpbur^ and continue it Cuch for leveral 
Hours, that is, according as the Quantity of SuI-k 
phur is great, and the Vcflcl wide : All which Thingsi 
muft be determined from Experience. Yqu niajf 
alfo Cry whether the Sulphur is melted, and howJ 
much of it remains i by boring a fmall Hole in finsd 
TopoftheAJembcck, or in the Bottom of the uppcrr^ 
Veflel, not cxoecding the Size of a Pea, through; 
which you may introduce an Iron- Wire, to the very; 
Bottom of the Vcflcl that contains die Sutphur^l 
However, take as much Care as pofTibly you can,r 
not to blow any Air in with your Mouth, through 
the Tohacco-pipe, if you make this Trial with one s 
For, if the Fire is a little too Ihong, ilte Surface of i 
the melred Sii];rfiurimmediateiy ukes Flanw, and b^' 
this Means the Vapours uf it moving upwards, break, 
the Velfels afunder wiiii great Noile, and with fomc* 
Danger to thofc that ftind by. If the greatcft parti 
of the Sulphur is fublimcd, remove the Fire, aod' 
when the Vcflcls arc cooled a little and then opened, , 
you will find in the upper-one, and in the Brink of 1 
the inferior, light, foft Flowers of Sulphur, of a fine, 
yellow Colour, having the Charaderifticks of per-; 
ft-i^ mineral Sulphur, and made pcrfedlly pure byi 
Subiimatiun. 'i'hci'e remains at the Bottom the im-J 
pure Sulphur, whi>:h mufl be taken out of the Foi^ 
ttill warm -, beciule it adheres llrongly to it, irinttl 
grown cold. I 

Tee Ufe and Reafons ef tbt Prtcefi. 

I. Sulphur, when it is for the firft Time expelled 
out of the pyritoie Ore, being agitated by a firong. 
Fire, carries fomc Copper and lion away with h: 1 
But, a greater Quantliy of ihefc Meials difUl alongi 
with the Sulphur, as the Ore is more arfcnicai; be- 1 
caufc Arfeiiick is more rapacious than Sulphur, and ' 

palfcs 
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paffes with the Sulphur, chiefly in the End of the 
DilUJIarion, when a ftronger Fire is ufed. This ap- 
pears plainly, when you urge with a ftrong Fire the 
Refiduc which remains in the Retort after the redli- 
ficacion; for then a tMnff^rcnt red Arfenick, and 
a red and yellow Arfenick, are fublimed and come 
over. The Caput Mortuum which then remains, 
being roafted in a clofe Crucible, in a violent Fire, is 
in gieat Part actraftcd by the Load-ftone aj^piied to 
ir, and when you extraft a Qu.mtity of it fomewhac 
greater, it may with the white Flux, Glafs, Sandiver, 
orlk>rax,bcrcduccdintoa/?i'^r«ArjofIron(Prrf.LIV.) 
buc brittle, and^ftiil containing a little Sulphur. The 
Copper betrays Mtfelf, when you roaft gently the • 
Caput Moriuum^ then expofe it. to the Air for fomc 
Days, and then extraft it with Water: ■ For Calx of 
Copper may fometimes be precipitated out of this 
Water, by putting in it Plates of pureSreel, which 
Calx muft iikewife be reduced to a Regulus {Prcc. 
XXXVIII). As then this is done in clofc VcHlis, 
and in a flow Fire gradually tncreafcd, ic is felf- 
evident^ that the fame fuccceds ftill m-jch bercr in 
an open, ftrong Fire, fuddenly applied, fuch as is 
uied by Afljycrs in the roafttngot fulphoreous, py- 
ritofe, arfcnical Copper-Ores, of which we have 
fpoken {Proc. XXX IX). Buc there do-s not remain 
an equally great Portion ot Caput Mcrtfmm from all 
Sulphur: But if Sulphur is expelled OvU of a I'mnll 
Quantity of Ore that has once uxuiergone a flow gen- 
tle Fire in a Retort} a very fmall Portion of it is 
gotten : You obtain more of ic, when a greater 
Quantity of Sulphur is expelled hallily. 

2- It has been imai?ined th:it there were fcvcral 
different Species of Sulphur, from the fcveral Mix- 
turcs of tlicfe hererogeneotis Matters: For all pure 
Sulphur is ever one and the fame. For Inftance, 
ib€ golden coloured Sulphur both tranfparcnt and 
opaque^ ibe red Suiphnr^ the orange- coloured cnc^ 
the ruly coloured Sulphur^ and ike ruby coloured 
/Irfeniik^ arc nothing but Sulphur and Arleriick 

C c re>vY:^ 



I 



386 77jf A R T o/" 

mixtio different Proporiionsy and called by difFcKfJ 
Names. Likewite, the white, grey» aad alh C 
lours, i^c. of Sulphur, depend upon the ' 
Mixtures of Eaniis, partly metallicU and partly uo 
tneiallick, wUh the fame: lis very Confidence is a 
the rame Account (ilianged to fucii a Degree, thl 
vnu can hardly judge from iis outward Appearance 
that It is.f'or tlie grcateft Part Sulphur. This om 
be feeti in the Sulphur, which, during the Roallin 
of pyritole Ores made in a halt' fuffbcated Fire, na 
fomeiitiies between i he Bits of the Ore, add beir^ 
collciftrd when grown cold, is called in Germs 
Krcpf-fctrtDCfd' Sulphur Vive, or native Sulphur, i 
likewife found Under various Forms. But you wi! 
cafily find out by a gendt rectifying, what Body i 
niixt wi[h the Sulphur in any Cafe whatever. 

3. Whenever you rectify and fubtime Sulphur, : 
does not always fuffer an efTcntia! Change; but re 
mains uncorrupted in a clofe Fire: But, when oil^ 
fat, alkaline, and fuch like Matters are joined to it, lb 
Texture of ii is deftroyed. The combined AflioM 
of too free an Air and of the Fire, deftroy it : 
fides, in an open Fire, the inBammable Part of i 
takes Fire, and is confumrd. Wherefore the adi 
faline Part being a fecond Time difingagcd is by ll 
burning Phlogifton rcfolvcd into a mad fuffoci 
ing I'ume, and again is very greedy of Water, whid 
it intirely rcjccftcd in its Conjun6tion with the Ph!» 
gifton. Whence, this Acid may then be alfo nf] 
well col!e6ted by Means of Water or of its Vapoui 
not being intirely difpoled of itfelf to gather iiJ 
large Drops, and apply itfelf to the Sides of tl 
VclTels. This acid Fume of inflamed Sulphur, i 
commonly collected, by putting a Bel! or a U^ 
Atembick over it, and is called Spiritus Salpburhft 
Campanam, Spirit or Oil of Sulphur by the Be!!. 
But it is moll conveniently collcifted by the following 
Apparatus, Take a Cucurbite, as large as you fi^ 
find it, not yet cut off at Top, and with a hariJ. 
cutting, Iharp Flint, mark in the Belly of it a fqmrr, 
otilim>f 
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J figure, four Inches broad, and three Inches 
gh, dextroufly applying to it ihc acute Angle of 
bibe Stone in fuch Manner, [hat ic may in all its Traifl: 
piograre a deep Furrow in the GlaOi : This done, 
touch every Point of the faid Furrow, with a ftrong 
ied-hoc Iftin Wire: By this Means, you will ciit off 
'om the Cucurbite, a Piece of Glafs like the circuiii- 
ribed Figure. Put this Cucurbiie under a Chimney 
[bat carries Smoke wcij, and in fuch a Situation, that 
: Hole may be forwards, and the Cucurbi[c in- 
lined backwards a fmalt Matter, and pour into ic 
Bic or a few Ounces of warm Water: Then intro- 
duce a fmall ihallow wide China- VcQel full of pure 
lalphur, through the Apetiurc made in the Belly of 
' E Cucurbite, and fct this Sulphur on Fire with a 
Thread dipt in Brimftone: When the whole Sur- 
Vc of it is on Fire; put a Plate of Lead againll 
lits JIuIc, that ic may not admit thore Air thjn is 
icelVary to maintain the Flame. The acid Spirit of 
lulphur will apply itfcif to the Side of the Cucur- 
be, made moili by the warm Water, and, running 
'"S^ain to the Bottom, it will mix widi the Water, 
which being kept warm by ihcConiait ot ihc VcfTel 
in which the Sulphur burns, and fpreaJing Vapour^, 
lifpofcs to a Condcnfation the acid Spiiits thai arc 
' !pelicd. But the Sulphur that is burning in a free 
J commonly contrafts, at length, a fmall Crult 
I^Hng fioni the heterogeneous hxt Matters, fume- 
hard, which hinders the Flame !rom fur- 
confuming -the Sulphur : Therefore ibis 
Gruft mud be removed about every Quarter of an 
Hour, if the Sulphur is not pcrfcttiy pure: Which 
done the Flame is again revived. Nay, it is alfo tnt- 
Mlguilhcd by the Acid, which the half fuftbcated 
"t Flame of the Sulphur has not been able to dif- 
, there remaining in the Surface of the Sulphur 
1 cold fmall Drops of a very aiid Nature. If 
1 find that this is the Cai'e, you mull immediately 
1 hcih Sulphur, and admit a greater Quantity of 
Oiberwiti: the Flame once cxtinguillvrd, is 

C c a ^^^■\ ' 
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SJpbiir vidi m faidl liM-Lidh; ^Dfrtvl(«Sl! J« 
nndfc alio raoovc ike FihhiaA dac te/yoQ^ 
g^chcted and boea iimod—Mi lioBS^ "^01: APR' 
pkar. Do die fane^cnAM^ fejMe'^itw^ 
D275, dnyoulweg^itKnldbedelfadkQiM^^bf 
SpiriC Ic will be ss flfoog mif k IM^^sm:^ 
Icdcd witlioiic WMct^ vd ctoi ii 
Whit Mtthods and |iaiuuufc feyy:'faft Wff- 
for ihecx>Hea]iigof S^qC Sd^]ftiDr,qfW%ii^,q^ 
▼er Under die grcaied F»coP k fittmj mH I WJM U ^i 
unkfi you wS iMre it dikttd ina gBOf^mtn ff 
PhSrgm, or fizc in fixne alkafine BodjSt 9fi!9«fO(. 
from which you vill hanUy ifaiitti k i^Mb.ianr 

ProSt, .--•;-; J7::. i 

4. Too may very velVBnd out mdiH ftNl A9^^ 
die Ptopordpn in miuA di^Acid a^ihft FW^B^A^ 
are co jibiofd in mineral Solpbor ; and (cpafote tbein 

wih the fams fixe Alkali, in the foUowiog Manner. 

Take of very pure Flowers of Sulphur, one Part, of 

very dry pc t- Afh beaten to a very line Powder in a 

warm Iron- Mortar, two Parts: mix them^ fill a 

Crucible with this Mixture, cover it with a Tile, and 

put it into a Fire of a niiJdhng Strength. The 

Mixture will foon melt ; pour it next into a dry 

Iron-Mortar, and v.ith all pofliblc Care fcrapc on 

what adheres to the Veflel; then beat the whole to 

a Powder : Divide this into two equal Parts in a Pair 

of Sca^e? : Roaft one Part of it in a clean earthen flat 

Veflel, nor glazed, firft with a gentle Fire, wWch 

muft be increalcd more and more, till the Vcffcl 

grows middling red-hot ; ftir it now and then with a 

Tobacco-pipe, taking great Care mean while, thai 

no Afhes tail into it; left the Weight fhould be falfly 

increafed : If the Salt grows quite white,, and no 

w emits any Smell, it is a Sign that the Phlo- 

n is diffipated: The acid of the Sulphur will ad- 

:o the remaining fixt Salt, with one Part whcrc- 

has turned to a Tartar vitriolate, out of which 

annot be expelled by Fire alone. Weigh the 

4 remaii- 
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remaining Sale. Diffilve the other Portion of tiii.s La- 
ver ot Sulphur in a glals Veflfcl, with treble ih:: 
Q^jantity of pure Water: There will remain a brown 
Sediment, which will be Sulphur not quire diirolved 
by the Alkali : Pour upon this Solution theftrongeH: 
Spirit of Vinegar drop by drop, a white Powder will 
be precipitated, which is called Lac SulpburiSy or 
Milk of Sulphur: Stir up this Liquor, and pour i: 
quite turbid into a filtrating Paper ; when it is ail 
gone through, pour again upon it Spirit of Vinegar 
drop by drop, that in Cafe more of the Lac Sulphur is 
is again expelled, it may be joined to tlie foregoing, 
by repeating the Fihration: What gathers .in the 
filtrating Paper being dry, if you diftil it out of the 
Retort, ic will afford Sulphur i,Proc. LXVII.) 
Thence it appears, how much Sulphnr was hidden 
in the (irlt Portion before the Roafting. Uu: as V.it 
Acid of the Sulphur -remained alone in the lird Por- 
tion,' after the inflammable Part was diflTipaied, it is 
certain that the Exccfs of the Weight of the ex- 
(raAed Salt, by which this furpalTes the Half of the 
Weight of the Alkaline Siilt employed, proceeds from 
thence, and this Excels of Weight (hev/s of Couric, 
how much Acid there is in the Sulphur which you 
have got by Precipitation and Sublimation. Titui 
you find that the Acid is about fifteen Times hm^sc 
weighty than the Phlogifton, as has been cienio.'i- 
ftrated by Dr. StabL But, as during the Fufio!! (^f 
ihc Liver of Sulphur, not only Part of th- puie Sul. 
phur is diflipated, but there is alfo an unplcafint 
Smell perceived, which is dilfcrent from th^ Odour 
of Sulphur, fuch as is emitted in thcfubrcqucrit Koaib- 
iogof the Liver of Sulphur; wcare hereby inlormtd, 
that Part of the Phlogillon having l;.ft iis Acid, is at 
that Time difi;pated, and tha: on tins Account nujr'j 
Acid is attributed to the rciniinin^ Sului.ur cx« K.-l:'.-d 
•^ith Vinegar and purified by Sublim.»tion, than it i»as 
in reality. Therefore, it is proper, that you flio i!d 
ufe iX)t.Ani made perfeftly pure, and try the Caput 
Mortuum remaining after the Sublimatio.i of the Im 

C c 3 Sidpbuiu, 



Sutphuris, whether and how much Tarur vitrioUta 
it contains -, which is found out by EdukoMiion with 
warm Water, and by tlie Diminution thus made in 
the Weight of the dried Refidue j bcrailfc the Tar- 
tar vitriohte being already produced in the Liver of 
Sulphur, would remain with the l^c Syipbarii^ \A 
the filttaiing Paper, as a Salt very difficult to be dif- 
folvcd : Therefore, as much Acid as is adherent to 
fuch a Weight of Tartar vitriolate, fo much arc you 
to fubftraft from the Incrcale of the Wcighc 

5. Mineral Sulphur may be produced by Art fc- 
veral Ways, out of any Acid and Phlogifton what- 
ever. This is moft conveniently performed by Sta^t 
Method, as follows: Mix with Tartar vitriolMC, 
in order to facilitate the Melting of the rcfradory 
Salt, an equal Weight of Poi-afli, to which you 
inuH: (lightly mix one eighth Part of foft pulve- 
rized Charcoal. Put this Mixture at fcverai Tiincs 
into a red'hoE Crucible, which muff be covered with 
a Tile, left a great Quantity of the Pblogifton (hould 
be difTjpated by the Fire. The Mixture will melt, 
and Liver of Sulphur, all the- Principles of which 
are prefent, will icon be produced: When this ij 
dilFolved in Water, Lac Sulpkurts may next be pre- 
cipitated out of it, and this be fublinied into pctlcd 
Flowers of Sulphur ". 

" Sulphor may be producad of tnimal Uritw^ tutA Siertw, Kr 
cording to tha mod ingenioug ssdlkilfui Chctnift Mr. Ai»hr^»G»i^ 
fry [Haatiraliz} F. R, S. in his AceoQnt of til Prep^ioo of tk 
Phorphorns, wherein lie hs; rucceeded beyond iff, who liaft'M-r 
templed chat moll curioui and fiar]»i2bg, tkoB|^ dangttDuhO- 
ftfi. See the f^/«/. 7>«>/d<9.N^. 4x8.^.70.. 
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O F AR :&£:N 1 Q.iL 
P-R O C E S S; LXIX. 

W&i StparatUnof Arfeakk emt of i/jOn,'iySitHimatie$i. 

APPARATUSi 

,T^ O every Thing ai was fkid about Sulphur 

\ J and Mirrcury : Buc let the Vcfil:! which is 

into the Fire with the Ore in it, be ot Earth or 

Stone, and :he Kceipicnt be ot Giafs, and of a 

' dling Capacity ; Nor is it ncceflary that this 

Ifltould be filled with Water, To it be but well luted. 

■The Fire mull liltewifc be Itron^irr, ar.d continued 

longer, than for the extracting ot Sulphur. Ncvcr- 

helefs, ei'cry Kind of Arl'cnick cannot be cxirafled 

pa confined Fire: For, itatlheres tuthe Mairsx n\otc 

'ongly than Sulphur and Mercury. You will find 

9 the Part of the Veffd which is more lemotc Iroin 

cFirc, pulverulent and fublileFlowcrsof Arfcnick, 

Bt there will adhere toihc portcrior Piriof tlie Neck 

T the Retort, fmall folid MalTes, fliining like hnall 

^jrUals, Cfanfparcnt, roiiictimes gathered into a lo> 

1 Sublimate, and perfcdiy wiittc, if the Oie of the 

ftrlcnick was perfectly pure: Which rftvctthclcia 

l^ppens very feldum. The Flowers are moft com- 

"jonly thin, and of a grey Colour; which proceeds 

jpm the Phlo^idon mixt with Uie Mafs} they are 

Ifien of a citron or a gulden Colour; which is a 

BO that there is in the Mixiurw fomeof that niinf- 

ifSulphur, which commonly proceeds from the white 

trriies, with which Ibmethingofthe yellow lulphuie- 

t Pyrites is almod always intcrmJKt. But it wiLi 

i-a Sign of a confidcrablc Mixture of Sulphur, if 

Em fee the R-d or yellow melted Sublimate, of which 

we have already fpokcn {Proc. LXViJ). Wipe utt' 

the whole very clean ; then collet and weigh it. 
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2. If you roaft tlie Re&due in: A CtuciMe till 
frtKwks no VoBgpr, onaihef in an eaithcn flit Vcffel 
noi RlaW'i> "I'l "1 3 rttong Fire to be ftirred now 
and then wiili a Poker,' ai)d *lien weigh it when 
prown co'-O, you »tll be able lo know, how much 
Arfcnick temaintd in it in (be clolc Vefieli uniels 
the Ore con^ain^d Bifmudi. .' 

-■'■■', -:'-.■■ "r ■ 
The Ufe end Rtefent »f' ibe Preetji. 

I. Arfcridk 'm of hfelf more fixt than SiJlpbur, 
siwj i^ very fitidly umict! mi icvetal Metal^ Kanhs> 
wul Stores, not- even cxo^ptiiw Glafs itfeit, and vi- 
Ifefccnt Stones, and bai[<i; So uMt it Mir^tins wi(h 
tJiein, though r.iclicil in th-J rm It viclcnt t'ifc, ^cva- 
porxing bus liulfl, awri cirryiniJ! Paft of Ihem^way 
with it, wh»n i^cKpciUd ■by ■ i. vi(,)ept A^Jon of -the 
Jftre jnd Air: TWhiob af,;*;*!'^ vttv \ i.i toly In the C«i- 
mia For natumi or Tuny. Tlw(>.ificsin which it 
is liiblinicd, aie alfo ptnetiaitd by it'* Vapour, fi> 
that ihcy grow milk white throughout their whole 
■Subftarcc : Which evidences its penetrating through 
'" all Bodies. It mehs with many of the /. rtrriVx in 
which it lieS' hidden, when you fucidenly apply to it 
a midiiling melting Fire : Thus in the white Pyrites, 
wliii'h can hartlly be conquLret) by Fire alone, be- 
caule ot t^e link Quantit/ ot (ndrtial rEarth and- great 
. Quantity of unmetatlick'Earch iicOniajn% it'turas 
to 1 Mafsnn Appearance of-afemt-tiK-tallicIs'ri^tliiie 
Nature, but:'not fo in realky^t Bccaiife a^reat'Fart 
of it is' unmetallick, and difiiCulE'fo be ieparAed 
from the Aricnick, untefs youufe a Fireincreafedby 
Degrees, which at lafi: forces the Arfenickw aban- 
don the fixt Part of it. The fame -happens whh 
almoftall Mecais and Scmi-^etysf na^V it adheres 
alfo to their Scoria's and Calx*Si:'it melts with tbein, 
and cannot be fcparated^otherwife chaa by a flow 
Roafting. Arfenick is well fixt in piire Earths, 
and brings ihcm to a Fufion without any Metal: 
For this lieafon, when it is fcmetimes in iinall C^an- 

ticies 
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^^B^HHs! 'Maries, C^r. It nehales nothing in 
Itntle Kite, and in clofc VelTels : But in a ftrong 
^n Fire, it at laft fpre^iiis an unplcafant arrenicil 
Btrcll, and cltminifhes the Weight of the whole con- 
^re Body. Whence ihofc who try to make Pjrget 
•irh Spaad, gerroineiinne* innelTcs, while they bake 
ptir Parger, and their MouUls to cart Metal into : 
|or this Ueafon likewifc, Spaaii and Parget mide 
iith it, which n done with a gentle Roafting, 
Bmctiines niclrs in a flrong Fire; whereas it could 
bot otherwifc be bl^ught to it by a great Fire. The 
Efiicacy of this' Body is very great in promoiing dry 
Jbluiioiis, artd it i* confidcrably irtcrcafed, when it 
Ifjoififd with a Body fixt in the Fire, and fufible; 
Ibr fnflance, with pklin Glifs of Lead, or with Giaft 
hade of Lead tainted with Arfenlck, the Effeft of 
■hich is mych greater than comition Litharge, or' 
■lifs rit Lead. You may find out in c'o!c Veffels 
Be Prcfi-'iircnf Arfenick lying in a fmatl Qi^iantity 
h any Body whitever, by grinding it together With 
llrrwral Sulphur, and then fiibiiming ir, ufing a 
konf; File in The End of the Operation : If there is 
mm fame Arrmick, there will afifc, towards the End 
of thcOprratinn, feme Flowers bf an Orange-colour, 
pd a half-traufpatent tuby-ffdourcd Sublimafc, tn 
fchich ihe-Arfrniek lirs hidden; For this is railed 
Bong with the volatile Sulphur; whereas it could 
■Dt oihcrwSff be eafily dciec'>«l by Sublimation. But 
ll Orpimrnr, which, befides the Arfenick, contains 
tOpajitity of Sulphur not Irconfuierable, the Earth 
Ithich in ihis Mineral contains hardly any Metal, is 
belted together with iht'm in agontleFire, and turn* 
B a half-tranfparent red Maf^, out of which you may, 
mr a gentle Sublimation, or by Means of a Defpu- 
paoon, feparaie this Earth, which contains a great 
■lea) of Arfenick fixr in it, not to bedidipattd wiih- 
kit a great irpen Fire, incrcafcd by Degrees, and 
Hbntinued Ions;. ' 

r 4. The Phlogifton added, and the Fire applied 
B various Manners, give Arfenick a Variety of 
t' - outward 
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ouiwatd Forms: Otherwilc, Arlcnick it but on« antl 
ihe fame, fo it be but pare. When perfcftiy pure, 
it is of a white Colour; When joined whh a PiiJo.. 
gifton, it becomes of a grey» blackilh, afii-coIuur:i 
And tliis is true not only ot fublimed, buc alfo of 
native Arfcmck: As ii is plain in the native black 
Arfenick, called in German @K^toattjemfliBCntttUI, 
out of which a grey Kind of Arfenick is produced by 
Sublimation. Arftnick Cublimed with nuncral Sul- 
phur, is always of an orange, yellow, or red Colour. 
But the Phlogifton i$ eaOly detected in Arfenick both 
J'ublinied and native, when you reduce this to Pow-^ 
der, and call it upon Nitre melted in a Crucible: 
For then you fee a bright Flame and Dctonarion,. 
which IS produced by the lead Quantity of any Kind, 
of Phlogifton whatever, mixt with Nitre. Ttcy, 
indeed fay, that Nitre detonates with Arfeaicki thzci 
ii produces a Flame, and that then the blucSpirit oft 
Nitre of Uabl is expelled at the fame Time: Bu! 
pure, white, cryflalline Arfenick, givts no Flatr4Cj 
with Nitre ; though it has the other Properties men- 
tioned. You mult make the Experiment about this 
Matter, with the following I'recaudons. Reduce* 
few Ounces of the purelt Kitre into Powder, and 
put it into a deep wide Crucible; Put the Crucible 
intoa wind-Furnace, and add gradually hut burning' 
Coals that have ceafcd lo crackle, left the Vcflel bo 
fplit: nor muii ihefe Coals be heaped up higher [ban 
Kalf ihe Hrightof the Crucible, which, me-n while, 
muft be covered againft the Fall of burning Cods 
into it: When the Nitre melts in fuch a Degree of 
F'ireas makes it grow modcraceiy red, add at levers- 
Times Powder made with a folld Bit of white cryf-' 
Mliinc Arl'cnick: A nuify KbuiHiion it immediately' 
produced, fo that Ibmetimes the foaming Nitre ruia 
over a larj^e Vefle); a Fume is cmirtcd which is at- 
finical at firll, and afterwards perfcdly of the fmcll 
oi/lqua foTih ; which being received through a hol- 
ow Retort into a G'afs Recipient applied toic, rc- 
jbnbles much the penetrating Spirit of Nicrc. You 

muft 
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Procefs, 

uF Ar/enick dUpcrledinfmall Chip- Boxes, or wnf^d 
up in Paper. For (lie minutcil animal or vcgc[.ible 
i-ibre makes a pretty impetuous DeBagration with 
Nitre melted or burning : For which Rcafon alfo, 
you arc to uie the clcancll Toolsi kft any Phtogifton 
Ihuuld get into ic. Next, make the Operation under 
aChinu;ey, which carries Smoak very wdU Jed a 
noxious Vapour fhouid annoy you. If the Mixiuie 
of Nitre and ArJenick is once put into Vclfcls well 
luted, to diliil the abovc-meiilionrd Spiric ; by in- 
creafing iht: Fire, ihe Mixture breaks the Vefiela 
alundcrwith a Noifir, jull as if a Phlogdlon had been 
mixi with the Nitre, refcmbling a true l>iUgration, 
not Without I'ome Danger tortlic Pcopk'thac rtandby. 

3- The tonfillcnce of Arfenick varies and chiefly 
drpcnds upon the Ftrc applied to it. For liUljnce, 
it 3a srri:n)cal Vapour finds a coid Pbcc, it applies 
iifclt to Ibiid Objects In Form of a Powder, as Sul- 
phur docs, winch powder is more fubcile in Propor- 
tioa as it is more remote fiom the F'ire. Arfenick 
u coUefUid under tins Furm in large Operatioiu, 
'which arc made, while ilic arJcnicai Ore is thrown 
iatii the Funuce witli the Fuel of the Firr, out of 
which Furnace the Smoak is laterally cofivcyed 
ihrougli a Funnel, into a large Channel made with 
wooden Boards. This Channel is fcveral Fathoms 
long : Nor is tbe Dire^ion of it Ilraii, but forming 
fevcral Elbows, to the End that the Smuak may 
meet with more frcquerit Obltaclcs, by which being 
retarded it may apply iddf, while the reft gues out 
at lad, through a wooilen Funnel contbu<fted at the 
other Extrrmiiy of the Channel. This Powder is 
called io German (Slfft^nietll, and it has a grey or 
afli-Colour, caulcd by the Snioak of the Fire. But if 
it is fublimed in a covered Vt.ir<:l, left it fhouid Hy 
away too freely, the artcninal Flows^rs bfgin to grow 
claoiDiy, in that Part of the Vcifcl which is at laft 
made hot by the long Continiiatiun of ihe "' 

dgaihciintoapondctous thick Sublimaici 
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tMek, ihisSublimate docs neither run out, noTE 
(o the Bortom of the Vctfel, when tlie Fire is i 
crcaled: For a tenacious doughy Ciammincf* is i, 
deed communicated to Arleniclc by too violent, 
' Firej buc Fire alone cannoi make it melt, fince i 
on tUe coDlraty, refolves k moll quickly into 
Smoak, which finding no Way to tfcjipc, breil 
iftinder the VefTcis ihac keep it confined. The yc 
low Arfenick aHiimcs more cafily tiie folid Form i 
SuWimatc, on Account of the tench or twcmid 
Part of Sulphur mixi to it, by which Arfenick 
brought to ji State ol Fufion. But the red Arft 
nick, which is mixt with a ftill greater <^amity c| 
Sutphur, cannot even be conveniently prepared in 1 
Sublimation by Afcenc, on Account of its too greH 
FufiWlify, which is communicated to it by an Abun- 
dance of Sulphur: But it adheres either above in 
Form of Flowers J or runs quite racked to the Bot^ 
torn of the Veflel, leaving only a thin Cruft of red 
rranfparent Sublimate, and fomcrmall Drops. Thcrfl? 
fore, irt order to be able to prepare it quicker, and' 
in larger Bits, it muft be forced qui of a Retort; in 
the warm, large, though not too long Neck of wfecl|i 
ii muft be condenfed, and thsnce lall as yet Hold 
into the Recipient applied to the Retort, and grow 
cold. Arfenick of tlus Kind m.iy be produced im« 
mcdiatfly out of Pyrites, without any Addition, if t 
fulphareous Pyrite is iniermi«d with a white Arfe* 
nick one, or with ibme other Arfenick Ore, oriddcd 
to it for that I'urpofe. And thus you will ha«^ 
yellow or red Arfenick, according to the Qtuntitf 
of the fulphurcous Pyrites. 

3. In all Operations made with Arfenick, you are 
to take Care not to take in the leaft Quantity of 
it, either in Subflance or in Form of Fu mes, nor ereo 
to tone h it frequently with your Hinds: For it is 
a nioft (jcrniciotis Poilon ; even when taken in a fnuJI 
Dol'c it is mortal with moll dreadful Symptoms, 
and when now and then applied in a very ftnall 
^ inrity, it produces KfFe£li» which at laft prove in- 
: Whence a great many have loll their Lives, 
for 
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for having managed it without Caution. Therefore, 
let all Procefles with Arfenick be made under a 
Chimney that carries Smoak wiell : For the Vapour 
of Arfenick is not fo quickly condcnfed, but fome- 
thing of it efcapes through the Joints of the Veflels^ 
and fills the Air with a Poifon, which betrays itfelf, 
by its unpleafantgarlick-like Smell. It is iliU more 
dangerous, when to be reduced ro a fine Powder : For 
notwithftanding its great fpecifick Weight, when 
the Powder is violently agitated; it is eafily carried 
away by the Air, not afleding the Smell nor the 
Tafte, but yet pernicious, if drawn into the Lungs 
together with the Breath. 

PROCESS LXX. 

Mercury fiparates mneral Sulphur from Arfenick. 

APPARATUS. 

I. T ET the Arfenick be reduced to a moft fubtilc 
I ^ Powder by a flow Trituration: WJiich is 
very conveniently performed in a flone-Mortar. This 
done, pour upon it a few Drops of Mercury : Con- 
tinue the Trituration, the Mercury will infenfibly 
difappcar, and ihc fine yellow or red Colour of the 
Arlenick will be darkened : This done, add fome 
more Mercury without ceafing the Trituration ; till 
at laft the Powder receives no more Mercury, and 
there remains not the Icalt Appearance of the yellow 
or the red C oloiir in the Mixture, but it affumes cither 
a grey Colour, if there was but very little Sulphur 
in the Arn^nick, nr a black Dye, if it contained a 
good deal : Whicii can hardly be done in fome 
Hours, it yoii employe Pound of Arfcnick. But in 
this very Caff, it is proper to perform the Tritura- 
tion in i'cpiratc Parcels. 

2. Fill 
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2. Fill about one third, or one half Part of t]H 
Belly, t>f a high, narrow giafsCucarb'Kc, not cut 
off: Apply to this, inftcad of an Alcmbick, another 
large invcitcd Cucurbiie, cutoff at Top, and flop 
the Joints wich Lute : Put it into a Sand-bath, in a 
Situation fomewhat oblique: Nor mu(l you gather 
your Siind around it, higher than the Mixture in the 
Cucurbite: Then peiform the Sublinnation, in a Fire 
fomewhat gentler than Cinnabar requires : The arfe- 
hical white Flowers will adhere above, together with 
neat white Cryftals of Arfenick, or they will be 
grey* and the fublimed Cinnabar will be lower, nor 
will this, however, be altogether void of Atfc- 
nick. 

The Ufe and Reafons of the Preiefs. 

t. A great Quantity of Sulphur melted wiih Arfi^ 
nick, may be feparattd from it for ihe greatfft Part, 
by a gentle Sublimation {Pree. i.XIX): But apart 
nl the Sulphur is fo Rridly detained by the Arfeirfd*, 
thai they tan never afcend but boih togetheri in foch 
Manner however, that the firft Sublimate and the 
flowers are richer of Sulphur, while that which af- 
cends laft, contains little or no Sulphur at all : Bi>t 
this requires a gentle Fire Ilowly increalcd. 

2. A more pcrfeifl Separation of Sulphur and Arfe- 
rick is obtained by Means of Mercury, and cvcD at 
firft the Sulphur is joined to the Mercury the cold 
way, by Trituration alone: Which we learn from the 
Production of the Ailbiaps Mineral^ which being af- 
terwards fublimed by Fire, turns to Cinnabar. But 
this Experiincnt will never fuccecd to yourSatif-. 
faiflion, unlefs the Trituration of the Arfcnick with 
the Mercury is very well performed : Forclfe, when 
the Fire begins to aft, there afccnd firft of all Flowers 
of an Orange- col our, on Account of the mineral 
Sulphur, which Flowers arc more volatile than the 
pure Arfenick that follows and fill the upper- Part 
cf the Veflels, fpoiling the faid Arfcnick -, becaufc 

the 
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Rtn^wlpbDr wa^ not yei onitcd with tliC^ 
(Tticreforca you muft add ralher more than lels Mer- 
,cur;. that all the Sulphur may be detained. Next 
^Jec the Fire not be too violent nor too precipitately 
/applied, bccaurc it confounds all the Ingredients to- 
-^cther : i<at mull the Necks of the Veficls be too 
Jargc. However, as Arlinick is employed pure for 
^othcr Ufcs, this Scparaiion is never made) bccaufe 
it requires a great Labour, and yet is never com- 
' pletcly pcrlornicd. For a great Quantity of Arfe- 
nick, fcparated from the Sulphur, adheres to the 
while, fhiniog, folid, diftinft, fmall Maires, which 
are between the Sublimate ot the Cinnabar, and the 
Imall Drops of the Mercury that have not been dif- 
folved by the Sulphur. Whence, the Cinnabar ap- 
pears rather of a grey than a red red Colour, and may 
at laft be totally fcparated, by repeating and well 
performing the Sublimation. 

3. The Foundation of this Procefs is then, that 
Mercury is diffolvable by Sulphur, and on the con- 
■ irary rcjcfis Arfenick. Therefore, as the other 
Mculs and Semi-metals have an equal Affe^ion for 
Arfenick and Sulphur, or rejcft them both, the Se- 
paration of the latter by the former will not fuccced j 
or if any Kind of it is obtained, it happens in an in- 
verted Proportion ; for Inftance, when the Sulphur 
atends eafily, the Arfenick is detained in the Caput 
Merlttupiy which is difilpatcd by a Jlrong and com- 
monly an open Fire : It any is obtained, it is gene- 
rally not true, and impregnatctl with Phlogiftott. 
Sec Hairki!. pyrn. p. --.^S. 
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P R,Q.C£S S.UCXl- 
J'i^ /"lif ^'ur •/ ^fimd h SuiiimatittM m.-i4_ 

" A p p A ka r t/.A.i' 

IF inllcad of Mercury [,Pnc. LXX.) y^ufe a 6xfr 
Alkali well burnt, luch u Pot-iilh^ xherp comeir 
fonb B ball- nan fparcQt. white, tblid* bard, pi>nde*i 
rous Sublimate \A Aricoick, which ndbercs bejow,) 
and pulverulent white Flowers join 10 itabove. But 
the Fire, muft be mucit more violent in fhii ^ubji' 
matioii than in the fufegoirg» clptcially. tjD**«ia thci 
End : Whercrore you mull ail<^ cUulc higher Vc^cb^'. 
that tlw arfcnical Vapours may Bnd u Spi^ce-Wrsf 
warm to which they can apply thcmlclvn. You ar^ 
alfo to take Ciie, net to add inure Alka^ than isl 
neceHiity ta retain the Phlogiltan : Whrcb caanOt b6k 
exadly determined : For you will obtain Arfcnkkr 
with greater Diiiicuiiy, aod in IcfferC^nniity, ul 
you u^ a greater Quantity o£ Salt, ftiiU on ltvc:aMlr<t 
irary. ■■ , .)l 

The Separation of the PliJogiOon will fucoied Wttfai)) 
a fmalt Quantity of Arieoitk) if you firA.rprinkki^ 
the Atfcnick reduced 10 a very fineFowdtr, with l^ 
very pure alkaline Solutioo, and then dry it^ig^llyd 
bdorc die Sublimuion. Likewift more ArfcoMk-jtij 
produced by tliU Method in a getilje Fire. . 

Toe Ufe and Rcafons of the Procefi. . 1 

I. Fixe Alkali well burnt in an opcaFtre a vc^. 
greedy of a Pblogilloni it you except Acids «ncL 
Water on certain Conditions, and wlica ic has ^i 
forbcd it, ic docs not tiiiireJy quit it 1 again cafilvt* 
nntcfsyou hinder the too freeAdion oi cte Ain kC^ 
the Violence tit your Fire be ever lo great : .Which 
. may J 
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fe cxjwricncrd in the Diftillations of Tjrtar ani 

f'Cf common S6*p, and in the Operation made with 

l^edocitigl-Iuxcsi wlwrein there irmaiiis always fome- 

I thing of the Charcoal. ArfeiUck, »tth the lead: 

I'ljyanricy of Phlogifton, alfDmra « grfTt »fli, and 

'Wack Colour, or the orange or red Colour, when 

Acid of Vitriol is added to the Phlogifton. When 

tie I'hlogijlon is expelled, it appears again under its 

^hue Colour. Wh«n white, ii is again defied wiih 

c faid Colour!, hy a fiinU Addition of i'hiogifton, 

■ if is lirft- liigefioJ wiih it, and lublimed again, iW 

: above quoted Author Ikys^ \Tith Oil of Al- 

flds. Vid. Pyrilohg, p. 558. 

But the Phlogidon is irfit tmly detained by s 
btt Alkali } but a great Part of the Arfcnick itfelf is 
' *>fo fixt by it to foch a I>gree, that it cannot be 
intircly dilTipatcd out of it by any I- ire, not even an 
open ont; and even (urns to Gtafs with it by adding 
fome Flints : Therefore, fixt Alkali muft not be 
added too liberally. Thence it is plain, that this Sc- 

fiaration of Arlenicll and Sulphur does not take Place, 
f the latter is mixt in too great a Quantity with the 
former 1 and that you mull huve Recourle to other 
Remedies. Ste Proc. LXX. and LXIX. But a 
laller Quantity of Salt i* tufficicnt to f^parate the 
He Mixturt of Arfcnick and Phlogifton, in Pra- 
iriion, AS a!( the tngredientt :tre more intimately 
btt together: Which is better obtained by aSprink- 
l with an alkaline Solution, thnn by a dry I'ritu* 
Ion : Becaufe all the fmall Mailer of Ariemck are 
■•fcrroundcd and penetrated with the Salt in the 
former. 

J. It is wonderful, that this Separation of the Phlo- 
gifton and Atfenick can hardly be completely per- 
fonntd by any Body, bcfidcs fixt Alkali, unlcf* 
by Mercury (fee the above-cited Plare); although 
there are much more potent Magnets of mflammahlc 
Matters, than Mercury is. 1 he Thing cr.nnot be 
* done at all with Metals 1 nay, the purelt white cryf- 
' ittioe Af feoic];, (ublimed upon Mci.th that are gra- 
D J nula'.eJ, 
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nulated, or 61cd very fine, (pure Gwld and Silver en- 
ctpted) ulcends ratlier ilic fooHer, and U tulJicd with 
a brown Colour, of which i( tnufl be again puriikd 
by ihc forcgoiog Meihod. 

4, As the [emainii>i> ailuLine Salt is AiU impreg- 
nated with DO Imall Quantity of Arlenicki it is very 
good to make white Copper, and to imprcgnale the 
other Metals with Arienick ; V"or which i'urpofe, 
fome uare hxt Niire by a Detonation, wiih Arie- 
nick iicc °>-6c. I-XI\, f'l'" N". 2.) in whwh Niirc 
a great ■ atitv A--< t is fixi, which being 
atterwarui 1 wKh C ir, gives it a white Co- 

Jour*. By wnicn Means a Mifiderable Maileability 
is piefcrvcd in the Copper, 

PROCESS LXXII. 

Jrfsnick is reduced into a /mi-mt/allifkiFeirmt fifiik* 
. Fhlogijicri. ...,.i,! .,,..... 

APPARATUS^ 

' I. •*> RIND together two Patu of white, cryf- 
\J talline Arftnick finely pulverifed, or of the 
Floweis of it, with one Part of the black Flux, one 
half Part of Sandiver, atui. as much of Filings <rf 
Jron not rulty, that they may mix weJl tt^thct 
Fill with this Mixture a (Irong, wide Crucibip, and 
cover it with common Salt one. Finger's breadth 
■high ; Then, cover it with a Tile, or an inverted 
Crucible having a I'niall Hole in the Middle; Put it 
in the V.'ind-Furnacc. Make firft a gentle Fire, ibu 
the VefTcls may warm equally. When the Arfenick 
begins to Imoak, increaJe the Fire fuddtnly, that it 

• This 15 ihe white PiJncc's Metal, invented by Prince R»ftrt, 
of which Buckch, Spoon', and nany other U ten Ills ate made, to 
iniiaie Silver ; but they (bon raroilh; to mend wUch they cotw 
wver this Metal with n thin (.oKtof Silver, ind polilh it, whicb it 
(old by the Name of Frtatlj Flate. 

may 
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'of a moderate melting I.)i-grcc, anj put 

xnirt in I'ullon : This dime ( which may be found 

iili an Iron-wire iiwroducct! iKrough the fmall 

■lole Ixired in (tie uppcr-CruCiblc) take ttic VclfcU 

t o! the I'lri', put tliem into a cold Place, and, 

4e*l, bfcak them : Vuu wll (iml a Rt^tdusy 

ihtcti *jll be more fofr, more brittle, and of « 

kcr Colour^ in Proportion as rt doth cuocain more 

irfcnicb, iin.-| lefs Iron, On ifw concriry, ifagrc.it 

:al of the Arfcnick ha? bten ciifiipated, bccaufe of 

too (kw Application of [lie Ftce, k will thea be 

rder, more Iblid, and whiter. Ic may alio be 

ircd inio the melting Cone, when the Mixture is 

in grc4tcr Qu-inticy : And being thus fooner cooled^ 

Jo great a Quantity of the Arfcnicfc is not diflt- 

ceJ. 

2. R'^^tluj of .'\rfcnick may be prepared witli Cop- 
alter ihC'faine Manneri which, retaining Hkcwife 
great Qyantiiy of ArJcnick, will, on this Account, 
be very brittle, and of a dark Colour ; but, when 
the Arlenick is in great Fare dilTipated, it will be 
icater anil harder, lamctimcs as brilliant as Silver, 
lf-du£ii)e, with a very llight yello* Caft. This i$ 
ind of whitened Copper. 

. Artcnick intimately mist with Fiux^ warmed 
flowjy. and at laft- meltcil fuJdcnly, (hough not 
I too gre.it a Fire, is collciflcJ into a Rfguliu of a 
i-Hwtallick Kind,' but foft, light, an I pretty 
•h(, though not of a iailing Colour : May, the 
B[]|^h(ncis it has at firl^ when broken, vanilliei 
few J)aysand ruins blacky ilK>ugh northrou'^hout 
Mafs buc oiriy at the Sorfacc. Ihis Kfgului being 
uglu near a Cwidle, wiihout any Addition of 
femck, liiems (o nourifli the FUme, like the red 
rnick charged with Siilphur, an;i vanilhcs at the 
le Time into a pcrnieiouJ .Sinoak, in which ic 
be (hu5 totally rcfolved : This SmoaU gathered 
tlic Form of .Flowers, is' the grey Arfcnick 
LX'Xl. and l.XX.) Thcfc Proccirci muft be 
irmtd under a Chimney that carti:i th= Snuak 
V d z wxll, 
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well, left tVit poifonous Fumes, coming forth wi) 

grcai Viakncc, QiouM prove hurtful co the ArtiBcei 

716( Vfi and Riafom of the Prettfi, 

I. Copper and Iron render the Precipitauon of d 
Rtgulus ol Arfcnkk abundant and eafy in this Pn 
ccfs, but they do it from another Caule than in d 
Frodutflion ol the Rcgului of Antimony. For in |l 
latter they were added, tli.it the mintral Sulphu 
which retained the rcgu'ine I'art dilToIved in trui 
Antimony, might be at-.ftirbeit by them i which dofl 
the Reguhs rendered iree went to ilie Bottom, "wh 
ihe Metal that was in the Mixiure chiirged with Si 
phur, Iwain at Top in Form of Scoru's. Bui, 
this Operation, Arfenitk, which isof itfclf altogcth 
volatile, tnuft be expoftd to a very viojent Fire ft 
denly applied, that it may be Bxt with thefe Mcu 
after having been reduced lo a fcmi-metallick t 
Very volatile Regulus. Whence it is lil^ewife fdf-ei 
dem, that the Regalus of it participates very much 
any precipitating Metal whaiever, and is lefs untax 
pounded than the Regulus of Antimony precipiial 
by Metals, and tha! of Courfe k cannot be purifi 
again by v/ay cf Fufion: For it is prcfcmiy reioN 
into Fumes, as loon as it is fcp»ratcd from tlic Mif 
that Tixes ii. 

2. if this RegidtiS-, precipitated with C<^>per or 
Iron, is beaten to a coarle Powder, r-nd then a grwt 
Quantity of it is iliblimcd, (he femi-metalJicli arfe- 
tiica! Part is for thi gicateft Part carried up, an^^ 
Jiiuft be ioolicd upon as tlie puteft regiiline Subfbiwc 
o[ Arlcnick : For there remains at the Bottom of ib: 
Cucurbite, that Metal by which the Regvlus has bcr 
precipitated -, but it is tainted with a great Deal d 
Arfenick: Nor can it be ditTipated otherwife thanC' 
frcpcaiiiig the Kodiiing and the Pulverifing, in £ 
©pen Fire increafcd by Degrees. See patticutit.; 
the i'foctflcs about Iron and Coiftr. 

3. The 



Assay IMO Metals. 
Pg. l\t Reguluj of ATlciiick k very liifliculcly g< 
Krilhout any AildJlJoru For evrry reducing Flux 
*l very rcfjadti-ry, wiih regard to the great Volatility 
? this Riguluj, fo thw it is moft quickly difiipated 
fame Fire that melts ir, and then either dif- 
jcars intircljf, or adheres difjjericd among the 
Sboria's, to Imall flliiiing Tpungy Maffes : Which hap- 
Kns alio, when there is not the Degree of Fire ne- 
fcflary for the Fufion of the Flux. *i here is alfo a 
' rtat deal of the Arfcnick that remains in the Sco- 
n's totally di/Tolved, and not apparent at all. For 
lis Reafon, there mud be much more Arfenick [han 
fcix, and they tnuft be mixt together by Tfiiura- 
, the ftti^er, the better. Arlenick may be pro- 
Kcd umler a icmi melatlick Form, out of the fame 
Vlixiure of Flitx and Aflraick, by a llrong Subli- 
mation: This may be done very convetiienily with 
a fmall Earthen Cucurbite, to which anoiher ofGIafs 
^^ufl be applied: This mufl by all Means be hori- 
HijinKalty fitiiated in a Furnace lit to make Dittillatt- 
Hms in an open Fire, which being ftrongly increafed, 
"the Arfenick afcends, and applies itfetf to the colder 
Region of the VelVcls, partly in blackiOi rhin-fct 
Flowers, partly in a Sublimate compofcd of a Col- 
Ici^icMi of fmalt fcaly lliining MaUes. 

4, I-*c Arfenick be reduced to a femi-mccallick 
Form, by whaiever Method you will, according to 
the forcgwng Dirf.ftiorts, it will re-aJlume its white 
nyftallinc Form, by a Sublimation with fixt Alkali, 
or Mercury {PrM. l.XXI)' 
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Viriiol, or Allum, in a tcrrcftiial Concrete. 
Now, it you want lo be ecu in, i\ hat this Concr^ie 
is, and how much it cent 5 ot the iaid Minerdls, 
beat the Clod of Ore to vdrr, and boil it in a 
Gl-ils-Cucorbite cut oft at p, or in a VtfTcl oiadc 
of milled Lead, with thrc Times the Quantity 
ot pure Water," Siir up the turbid Water Uili warm 
uirh a W'ociicn Stuk, pour it into a double tilltating 
Paper, prcvioufly moiliened with Water, arxl placed 
in a Gfdfs Funnel: This mull be done, left a great 
Quantity of the Water which (Mntains Vitriol, ef- 
taping at the upper Part of the filtrating Papcfj (hould 
diininilh the I'ruiiucl confiderably, efpecially if you 
ijltr but a little of the Ir.k-ftone.. Let the pulverized 
Clod of Ore be boiled a fecond Time with adoubic 
Qyaptiiy of Water, and repeat this ib long 9s i}ic 
TiiUeof [he Vitriol isrtrongty perceived in the boiled 
AVater; Then filtrate thcfc Solutions, ind po^r jhcni 
upon the tirft Solution. 

2. When all the Solutions arc coileilcti in a Glafs 
Cucurbite, cut with a wide Opening, put them ioa 
Sand-bath, and make a Fire lo ftrorig as that a thkk 
Vjpourniay come our, but the Fluid not boil : Con- 
tinue this Degree of Fire equally, and without Inter- 
piiflion ; Ko loon as you fee thin Pellicles on the 
fiujlace of the Suluiion, like puft that might have 

fatko 




^rNG Metals, 
fwimming at Top, l« t!ie Ve/ler? 
Bgrow coliJ, and put them in a cold dill Place for 
mc Day and one Night, tlut Cryftals may gather, 
Iwbich mull be collected by decanting the remaining 
iLiquor of the Sululion. Dilute the Kcfidue with the 
I double Quantity oi Water, tiltrate and infpiirate it, 
' a\id fci by tor Ciyftalirzaiion, as before ; till what 
remains at lift reiufes to tutti any more to Cryftals, 
but afTunics an oily Confiftence. Confider every 
I Time rcparatcly the Cryftals produced, to fee whc- 
rftcr they have (he Properticsol Vitriol (Part 1. §417). 
lilt in each Cryftitlization, an Okerot a yellow Colour 
IViil be produced, whicli ii expelled in a greater Qiian- 
Ity, as the Inrpifraiioii is performed more (lowly 
! ioequilly, orcven when ilie Solution is kept too 
long at reft, though it be pcrfe<5tly tranlparcnc. 

7ht V/e and Reafons of the Procefs, 

'I f. Tliere are many Ink (tones that conceal different 

fciiKliof Vitriol confounded together (Pdr/ I. §417.) 

^\tA linnctimcs Allum into the Bargain. The latter 

r very eaDly diftirguilhcd, whe.i the InTpilTatian 

Id 1I1C Cryftallizatiyn arc liifcreiely performed: By 

^ich Method fnic Salts may befcparatcdfrom eacii 

other, which being confounded with an Inrpillation 

(00 haftily made, tjnnoi bj well diftinguilhcd. The 

Dilflrercc which, is between tlicfe Vitriols, proceeds 

I rom a Variety of trie Hroponion, in which the green 

Vitriol of iron ■ and the blue Vitriol of Copper f arc 

' jned 10 each other. Allum itfcit mixes with them 

rcity often, which appears clearly, if you dtftU 

'1 trom Vitriol, or calcine tliis ftrongiy, and cdul- 

Irate with Water the Caput Meriuum which is very 

This Water being inlpiUated and cryftalUzed, 

iduces whitifh Cryftals, vvhich are called Gilia 

, and hare concentrated in chcm the Alluru 
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which was In the Yiuio!. Nay, this Gilla is more 
impregnated wiihCoppfr, than the Vitriol out otiho 
Caput Morfmm of which, it has been made. For 
Alluiti moll difficultly lofcs its Acid in tbe Fire J 
Ihercforc, :1 you pour Water upon it, after a ftrottg 
Calcination, it nuy be reduced almoft (oiaJly to Cry- 
ftaU again. Likew-lV, Copper is not fo eafily dc-* 
piivcd of all its Acid by Fiic, as Iron is, though the 
I'ormtr be precipitated by tiie lanen 

3. The Vitricis ot Uoti • and of Copper noay 
ealily be pnodUced by Art, nnd evtii that of Iron by 
(imply pcniriog upon h Oil ot Vitriol, dikittd with fix 
weight Timci as much Wattr, when it is too much 
concentrated (Par/ I. ^ 100 ) But the Solution-muft 
be kft for one or two Days in a moderate HeVt and 
more Iron be added than the Oil of Viriiol can dif- 
folvf. Then, when the Solution is thoroughly fcpa- 
' rated, filtniie it, evaporate it, and reduce it ro Cryt 
"tals as btfoie, and you will have green CryftaU; 
Thit Solution alio lets fall a great Quantity of yel- 
low Oker during every Infpiiiationi and even wheoE 
you let it rell for one or two Days, it grows opaque» 
and affumes a rufly Colour. But, if you let fall into 
it a few -fmall Drops of Oil of Vitriol, to make iG' 
very Dightly acid, it remains long limpid, and if 
it is inrpillaied and put at reft for a Ctyitallization, 
this yellow martial Eartli doih not fubfide : The. 
Cryftals which arc then produced, become Icfs yellow, 
of a Grafs-colour, and keep their Whitenels and 
Tranfparency lorgcr, but arc a IJitle more acid. 
Thence it is plain, how vain is the Labour of thofo 
who try to purify the Vitriol of Iron, by ihcfc re* 
peated Solutions, Infpiilaiions, and Cl7{l8lii?iitit:ns* 
For it is totally rcfolved into thcfe Okcry Dngi, and 
if it contains any Cppprr, tJierc remains .u latlalinoH 
mere Vitriol of Cupiiet. 

1 * Viiiiol of Iron is called Crppirai, and u mBJc in grmQuu 
Jili.r% K Dfpt/Mt/, cesT im^tfl, uf ruiiy Xion. old ^aiU, Ct.fl 
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Tpu thiow a liule FiUngs of Iroa into [a Sd? 
lucion (i'J Vitriol raatle wJib Inlt-ftoftes or Pyriics, 
rfie Copper, if it coacains any, is precipitated ct> the 
Bottom ; To tliattfith regard to it, ic is as pure as the 
fadlitious Vitriol of Iron (N". a.) 

4, Vitriol of Copper is prepared in an inftant with 
Oil of Vitriol as (N", 2.) : But, this is not fo much 
laturated nitii Metal: For Copperdoes not lo readily 
yield to Oil of Vitriol, as Iron dots. The Opera- 
tion fuccccds better, if you ftratify Plates of Copper 
with Sulphur in an Earth cn-Veflcl, Ihut clofc with 
mTilc and with Lute, and then put the Vcflcl iota 
the Fire, till it is middling red-hot. Thus the Plates 
are corroded by the Sulphur, and become of a dark 
Colour, and much thicker than they were before ; 
This is called burnt Copper. The Copper, being pe- 
netrated by the Sulphur, is afterwards roafted in a 
moderate open Fire, tilt you no longer fee any ful- 
phureous Flame : I'hus by pouring Water upon ir 
'ou may get a very fine azure- coloured Solution of 
Vitriol of CopiKf, which muft be reduced to Cryl- 

PROCESS LXXIV. 

u'^ matuigef yitrieiout of the Ore* t^Jrptiaidii . 
. ' Ce^r. .,.li' 

APPARATUS. 

* ^"7 gff** Qaantity of common Viiriol, fuch 

^ gsis fold in the Shops, is got out of Pyrites : 

Some of them having very little or no Copper in 
diem, when cxpofcd co the Air, turn of thcmfelvcs 
to Infc-tiones, Thefe arc merely chirged with Sul- 
phur, and very little arfcnicai. However, they do not 
idl fo eafily turn to Vitriol : And fome of them will 
oot tlo it at £lt. They muft be beaten to a coarfe 
^owtlCT, and thus expofcd to a pretty moift Air, 

tiU 
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till their outward pyritofe Bfightnrrs and Mardncft 
do totally ^iifappe3^ and even the inwaid when ihey 
arc b atrn afR'ili. Do the reft a* in Prac. LXXIII. 

2. Ttie otiicr I'yrices, Hinnng which ibme are 
coppery, and impregnated with a g'trat Quiwitiry of 
Arlcriick, and many purely feireous m.<^ t"ut)''huTeous, 
requirea previous Roafting, Thi^ is pert" irn",cd either 
in ciofe VcflVls fby which Oper'ntion the Sulpaur tf 
colleftcd together {Prec. LXVlIj ; or in a niotie- 
ratc (ipen Fire. The Vitriol i< not yet geiwnited m 
fomc of themi bm they muft be firft expodicd to 
in open fomewhai-nioift Air, as N°. i ; or if ihe 
Air is too dry, you promote tlie Proc'uflion of the 
Viirioi, by now and then Iprinkling them very 
flightly with Water. Tiicti the Vitriol is produred 
foijoer or later in the fcveral Pyrifcs. But lunic 
afibfd Vitriol immei^iatirly after the Roafting, though 
in a much rmaller Quantity, tlun when ihey are at- 
"tcrwlrds cxpolcd to the Air in the Manntr abovc- 
memioned. Then wa/h the Vitriol clean. W you 
I'xpole again to en open moift Air what remains of 
the Edulcoration, which is called the Capai MerlatiK, 
it is commonly ftill impregnated with Vunoi, but la 
a much lelftr Qysntity. 

3. ■] here arc many Stones of CaUmme, which 
yield a no inconfiilerable (Quantity of Vitriol, ironic- 
diately after the Roafting: Nor is it nctcflary to cX- 
jiofe ihem any more to the Air. 

■ ?i* Ufi and Rttijetts of tie Precefs. 1 

■■■■■!■■ '.■.,! -..v 

I. Weoiight here to give the Reafon, whfli>f« 
Pyrites turn oF theniTelvcs very eaf'tly to Vitriot, 
■when only cxpofcd to a (rce Air, fome with greater 
Difficulty, and a grc.it muny not at all, even in. (he 
Space or ineny V'ears together : And agnin, why 
lome Pyrites, prefrntly yield as much Vitriol «s 
can be gOt out of them, when wadicd m w,wm Wt- 
ter, while ("ome muft at feveral Spaces of Time be 
- ^xpolid Jo-a in-jift Air alter the lioading j tho' 



AssAViN'Q Metals. 
Ibltcr has not been exatntneU fo clorely, 
ffbere remain ftill many Doubts about ir. I Ihall 
ylicrc in a lew Words mention thf DilcovCTies Dr. 
>fHe!7citl, the Author (o often quoied, has made by a 
"Multitude of Experiments^ and communicated lo us 
I'l.in his I'yritology. 

yiz. No Pyrites, containing any Copper or Arfe- 
nick, turn of [hemrclves to Vitfiol, but they require 
a previous Roafling. 

The fulphurcous iron-Pyriteg, void of Coppcrand 

I ■Arfcniclc, turn to Vitriol by the Aflion of die Air, 

ind of the Things it contains, and this the quicker, 

1 they arc Icfs cumpadt : Such are chiefly thofc 

jNwhicli fecni to confiftof a Multitude of fibtcs and 

\ijtiuiii gathered together. But thereare a good mmy 

•ExcepTions to ihiS : For there arc Pyrites of fuch a 

Kind, thAt they peifiH unchanged for whole Years 

together. 

Thaefore we fee Copper and Arfcnick rcftft this 
Alteration of llic Pyrites, and it likcwifc follows, 
that there is another Iccret Caufe hitherto unknown 
oi'ihis Conltancy of the Pyiiles, bccaulc the Pyrites 
whitrfi arc merely fcrreous and fulphureous, do not 
at all turn to Vitriol of' their own Accord. 1 have 
expofcd foch Pyiites, moderately pulvciized and not 
very hard, to the Injuries of the Air for whole Years 
together, but they perfilt unchangeable to tlits very 

1. It is ftill Icfj known, why Vitriol is found in 
fiime Pyrites, if you but pour Water upon them after 
xhc Roafting, white you find none in fome others, 
unleft you have expol'ed them ptcvioufly to the Air, 
U dttf^ctcnt I'infies. It even leems that we are to 
J Jock in the Air lor the Reafon ol this, as it carries 
oift Vapours with it. And indeed the Acid of Sul- 
r has not the Virtue to relblve Iron into the form 
Salt, without a lufficient Quantity of Water: 
Nay, Oil of Vitriol or ot Sulphur itfelf, being mo- 
ldy conccnp'ated (ihough diluted with much 
yusti- fhpa i£ ii whca united iUll with Sul- 
phur) 
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phur) docs not even diflblvc filings of Iron, unlcft 
you pour four oc Cx Times as much Water upon 
ihcm. But, the Thing being well conCdercd, it is 
certain, that there is ItiU Ibme other bidden Caufe 
»ol' this; bccaufe it is not conceivable, w!iy Water, 
poured upon fome Pyrites, docs immediately extraft 
Vitriol out of them, amd none out cf foine'othets-, 
and again, why fomc crude Pyrites turn prcfendy to 
Viiiiol in a (ree o\vn Air, and never wiien inimerfci 
under Water. I tuve mctwitii focUrutphuTootJ9 and 
ferr^ous Pyiifcs on tbc Shore of tlic Northern Sea, 
rlvu (howed. no Sign whatever of Aifcnick and Cc^- 
per» reithcr before nor after their being changed n>. 
Viuio). They were compofed of parallel fibre* al- 
1^1 like Wood, vety (tA't, aiid ot i6fic Bngbtnefs: 
sill Uicy wcrs covered with a coatle Sand fdmt Fees 
d«eps which the Warer of the Sea i:ould pcnetmc; 
eafily enough, and they had no Miinncr of Tafte, 
aij«Ji (Jwfof^ucatly were ahogeiher void of Vitriol. 
JJiitirftor-4bey had been ex(>ofed to. the Air for a 
Foj^toighl,- they loft intirply their Btightnels, and' 
were bcojoie lb rich of Vittiol, that fmall grvcn 
Cryftais pi the Size cf Millet-fireds appeared on their 
Suituce. Now if th«Moi(ture alone was luSioent a>' 
piodncctbis Effeft, there is no Rcafon, why thoy* 
ihoutd not have been refoived inio Vitriol underv- 
very moitt Sand. There remains Ihtl a wanderiD^^ 
folTile Acid, which tills alfo the aerii! Kcgion. Miny 
affirm> indeed, that this concurs to promote an abun< 
(i>int Production of Vitriol, nor mu'ft wc by any 
Mtaaa exclude it cniirely, no more thin ihc MoiiK 
ure of the Air. But whoever ft-rioufly confidom 
what has been faid before concerning this, mil own 
that ti»cre are fomc Conditions rcquifitc for thetre-' 
d^H^iun of Vitriol, which we do not as yet clearlji 
underfland. 

J. We might here add famsthii^ concerning whitO' 
Vitiiol, and tlie uEher Species of fatffiiious VitrJoisv 
Wc fliall treat of thel'e more at large on another 
fion. 

OF- 
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H E Minerals of AlKim, aswell as thofcd 

_ Vitriol, muft be prepared many different 

ays, to get Allum oat ot them. For there are 

Hummous, fat, bituminous Minerals, which, 

:ing heaprd up in ihe Air, grow warm, fmoak, 

mblr, and fomctimestake FiamPi but tllis is not 

■^onc without Ibme Lofsof the Allum, and it muft be 

prevented, by pouring Wattr upon and disjoining 

the concrete Hi-ap : Thfy finally iepaMte, and «!'- 

ftrnie the fwceeifli, liyptick, naufeous Tafte of Allum, 

' " ich before was but little or even not perceived ac» 

in this Mineral. Sotnc barren Minerals, as well 

as the Pyritei, require a gentle previous Roafling, 

which being don;.', the Allum is at laft produced. 

Chufe out ot this Heap a Specimen of feme common 

""■ lunds, put it in a Lead or Glars-vcflbl. and pour 

it three Time* as mtich Watfr: Make it boil, 

id ftrain it through a Kiltrci pour again wann 

"attf upon it, and make it boil another l"ime. 

It the remaining Harth m.iy be well edulcorated. 

lur the Solutions together, and let them raft for 

le Day and one Niglic together, that the Drcg> 

<y fublide to the Biitom i or Orain it again through 

Filtre ; Then let the clrar Liquor be fo in- 

rpiflitted'as that it may fuilain a new laid Egg put 

into it : Let it grow cold again, and reft four and 

twenty Hours: At Idft yovj will fee what will be 

ipitated : For CryftaJ* of Vitriol are fometimcs 

ItMcd i and iom^titnes tb« A)lom it expelled. If 

tJfc-r^ . , it 
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h is Vitriol, you niuh ihrow it away ; But rhe AHol 
irmlt be purined by a repeated Solution ahd Cryllali 
iiaiion, which will be of a rctldifh bay Colour. Co* 
(inue che &me with wh^t remaitrs of the Soluiiodk 
till ic is imirely cxhaurted of Allum. 

2. But if no Alhim is prcvipiutcd, ihe Solutiotf 
muft again boil on the Fire, then pour into it about 
one twcntiftU Part of fatuated Lye of Poi-ath, of 
one third Part of purified Unne, or alfo fomS 
Quiclt-lime: Mian whtle^ continue to boil- it : tf 
there is any Allum, a while Predpitaw wril begin to 
be expelled, when the greateft Part of the Sulutiod 
k confumcd : Then let it cool and reft, ami decant 
the Solution from whu is prccipitattd, andootofthii 
rcmsining Solution the rell ot the Allum will be preJ 
cipilatcd in the Manner already inemioncd, till itK-re 
remains at bft a thick Liquor voiJ of Allum. I'hil 
dotie, diffolve again, in a lufficient (!^antity of bo:!;- 
ifig Water, all that has been precipitated, purify 
k by letting it reft, or by Filtration, and reduciDg. 
»o CryftaU according to l^ec, LXXIV, 

Tht Vft and Reafens cf the Pronfi. 



I. Alhjniy precipitated by itfetf, confirts oft 
Fdrib, reduced intoa F'orm of Sale by a vague foffil* 
Acid. But this Earth is of a i«oft Ongubr Nature, 
and different Iron) the other native Earths that arc 
known. For, with Chalk, Lrme,' and Spaad, dit 
loltfed in this Acid, you will produce Salts fomewbat 
like Allum, though never perfcdtly retctnbling ic 

_ But, il this Latth is (if th;it Kind, lire Allum » white, 
oi of a light rcddilh Coluur; And when s Mcul 
niixcs to It in the Form of Vitriol, it is lir.gcd with 
a hhiilli gj-,'cni(h Colour : And the Allum in this Cafe 
imjft be looked upon as impure. But, it the Pice ipi- 
racion of Allum is jicrformed by a Solution of a &xt 
Alkali, or of volatile putrid UnQe, then, indecd,.as 
ucH a!i in all Precipitations, a grcM ID^al of the pre- 

r cipitating alkaline Salt joitu t^dtf Allum : Which- 

fireow 
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> be ihe Reafon why Allum is fo lading, lucli 
I arc (he Cryftals compofed of Alkali, ar.d of llie 
ngue fulVile Acid united togeilier, and will noteani/ 
Vbaiiilou its Acid in the I-irr. For when it is made 
niiduling icd-liot \a ihe Fire, there comes out a very 
little Quaniity of Acid ■, and it it is afterwards tor- 
mciued by ihc greateft and longed Fire, you can 
never cxion aoy noreofili fo that on this Accour.r, 
the Capm Mortuum is moftcomn^only toukcdu^on as 
miTP Earth, which iicvenhelds is in the greateft 
4rt dilTuiviblc by pouring hot Water upon it, and 
lay be almolt totally reduced again to its Form of 
^um< by a rciittdied Evaporation and Cryitaliza- 
on. But (be Alkali is poured upon it not only bc- 
Hufe of the ritcii-itatiuji of the Allum iileif, but 
lib btc-iulc of the Scp;irjtioa of tht; Vitnol, whiiU 
(hcrwile would Lc ditlicuUly p^rformed. You are 
p take Care at ilie fame Time, not to add too much 
klkalii therefore, it muft be poured in by linall 
Juamitics, to be repeated feveral limes, till you 
ic fure of a juft Proportion, for ilic fame I'ur- 
lofe, an Addition of Lime is not lifclefs, and even 
Duft fgmetinics be fubftitutcd, for a greater Security. 
\% for the reft, you mull here make the f-ime Ob- 
•rvatitjns as wirv made about Vitiiol{Pref.LXXIV). 
rtic remaining Earths and Dregs, beiogexpofed anew 
B ills Air, iic aijaio impregnated witK Allum, but 
fyi all of them. 

, Thcfc ProceiOTcs about Allum, as we'tj as ihofc 
boutV"riol, do not always agree lb cxaftly with 

Eofcwliith are performed in greater t>iiantiiies, for 
greater Proportion is commonly produced in larger 
Operations. For icvcral Artitjccs mull be ufcd in 
£V«ry Cafe, which mull be underftood from the pe- 
culiar Nature of each Minerjl, by repfated Experi- 
ments; Whence you muft generally repeat a few 
^timcs thefe Examinations, before you are able to 
jjftaoj.wrtjun Judgment 
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or Salt-peirc {,Tart I. § 



doc 



tffVv'tfiei^ 



reroains ilui wc Hiould treat of the aocimaftica! Px^ 
iraflion and Purifying of it. The Prfp" 
UT, commwily throw a few Pounds ci 
which they fufpcft tlicre is any, into n 
with double the Qiiantity of warm V.-l^, 
it fcvcral Times with a Stick: Tiieu tfiey put tw 
finall Coppcr-Difhes of equal Weight into one of iH 
Scales of Balance that is pretty true, anJ •"• 
miftical Centner into the other Scale ; ThcyT 
of the Solution drop by drop into the fbtijie] 
Equilibrium is obtained. They put ihc Sc.ili 
contains ihc Solution upnn the Allies, or upon J 
ihitt is middling warm, to maLc ir thoroughly i 
und weigh it again, to know how much there rem 
of the Centner of the Solution of S.llt, Tbtn rhej 
uke tlie Salt out of the Scale, and taftc i 
whether it is nitrous ; and put burning Coal* i; 
rt»tbtry whetlicr it wll! deflagrate; which lliew^ i 
thai the Nitre is pure, if thcrt rcnui1i5 Httlc or 'i 
Alkali at all j but if it dcacpitatcs and tll« afuriffc . 
you may judge that it contains a great d:n! of Salt,; I 
and then the Nitre proves die worie. 

/Inoibir MiSboi. ' 

i.TTOCI will find theKatore o^it'mbI^t*«ll 
X by the following Method. Tikt manyY 
mon Pounds, for inftancc twenty or thirty, of ni^ 

iioti*^ 
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, and mix them with once and a hall 

I of quick- Litne and alkaline Alhcs, or add, 

id of thcfc, lulf a I'bund of Pot-afli : Hut thdc 

ings into « wooden Tub of s fufHctent Capacity ; 

lour upon (hem ubouc ihc double QLianiicy or warm 

naier, and leave ih?m thus for fuur and twenty 

^ours; It is proper to (lir the Whole now and then 

i^ith n wooden-Slick. Next, pour the whole Mafs 

ftto a iinnen-Bag: The Lye wilt Bid pafs through 

[uibidi jiour it nQiin into the Bag, to Hrain it a jc- 

■Jiiid Titnci wljii-h done, it will be tranlpartnt jnd 

iw. This done, let it boil in a lari^e Kettle, till 

lUih of the Liquor be diirn'atcJ, a* ihai u fmall 

) of it let fall in>on a Cold Surface may congeal. 

iCc the Kettle Uocn the Fire, and kt the Solu- 

1 cool fui otic Da/ flnd otic Niyhr: You will fee 

icihcr any Crytlals {Pari I. § 21.) are produced. 

c ihc remaining Solution in the double Qtiantity 

1 Water : Then inrpifiiic it, and let it cool 1 

at [he fame as long as CryllaU will be produced 

: Solution ; There wiH remain at lafl a thick fat 

wbiih may indeed be infpiitaicd, but will 

t turn to Ciyftals, and eafily runs to \yater agafu 

' c Air. 

If you are willing to have iliefe Cryflals very 
:c, dilTilvc them in eight Timts as much Watt- 



; chcni thrt 



, add lu thcni 



few* 



>ugh a Paper 

i^thins uf Quick- lime, and make them digeft wiih 

J whole Day. Druji into tins Litjuoi a jtw fmall 

» of ail alk-Uinc Solution. If, a little alter yoj 

uU Clouds In the Soluiiun, go on, till it is no 

ft lutbld : I[ is never ncccJIary to drop above 
in Oun re into ic. This done, (iltraic it through 
; evaporate it in a (hon Glafs-Cucurbicc, and 
ti you fee a fmall Pclliule, let it grow cold. The 
er it cools, the larger and finer the CryllaU will 
You mud always dilu'e itic Refidtie with the 



ale Quantity of 
the Evjpyraiioii. 

tip the Nitre is entirely exhaulteJ, 
E e 



m Water, before ynu cxpofc 
and repeat the Cryftalliia- 



, fBfVfi and Rcufim cf tb^ P^eefsi 
t. Nitre is^oduml out oi foft EsrAs^iittplregnsf. 

etl with tat and laline Particles of vegetable and animal 
BoJies apt to i:omc lo a PLiirtf.idion. But Nitre is ne- 
ver f'oom! wrlcfl in them, vinUl's fixt Alkali, or a \imf 
Earth be ji'inei) to ihrm; It is thco prtipcr to add 
alkaline SJtUs to the F.arths iit which Nittc is to Ixi 
generated, or nt Icaft to rhiK alkaline Afhes cf Lime 
u> ihem, while the nitrous Barih is boiling for a Lye. 
For, it is certain from Dnqueftionabic Experiments, 
that iht-fc Things enter really into tiie Compofltion 
of Nitre. This is plain, fioni the abunddnt '(^antjty 
of Alkali ih-it comcs from Nitrc.by Means of n very 
fmall Quantity of Coah of Vegetables, having ru fixt 
Alkali in them, fiich aJ proceed from Muftarrf feed, 
and the like: For if Rich Coats leing put upcrt mtfte J 
N.trf, (Ictohaie with it by iiicrcaring ibe Firfi loi 
htuh Degree, and the MjIs is brought to a Fufioii 
like Water after the Detonation is C(jmp]e.,ted, you 
will have above one H.iif of fixt alkaline Salt, *i[K 
regard to the Nitre L-mpioyed ; unlefs you have flwng 
much ot ic out of tlic VtiTcls, on Account of thelf 
fmalineis,or by putting imprudently too muchChar- 
toal at once. This Aikaii is called _/f--/ Nilre, and 
is a litde'lcfs Fufible than any other pore tixt Alkali, 
bccaule of the fVibiil calcareous Earth which is in it. 
i-Jor docs there then remain any Vdliges of Nitre tp 
it, which is detedtd by pouring in Oil of Vitrial 
to a perfect Saiuration. For, it there remiiiiiS any 
, Kitre, this Rcfidue will affeft the' Nofe with aO 

' Large QuSntitic* of Nitre are extrafled at Paris, 0';t of ll* 
KubbiHiufotd Puildingi 1 wltich are ibcreall made cf ScoM ID^ 
Stonc-titoriat. Tbegieaicn QuEmkiei of NitK. whereof the Cofr 
fumpc'on is noiv become fi> great for ibc making Gunpowder, m 
brought from the ^afi-UdUi; but it injoiyci known lo us whcthcf 
'it ia ai) anilicjal tJi>nip>ilicion ciade b) the lubabitantiof dieielard 
"Countries, or wheilier there .'tally are any Wines of naiive S»it- 
uetie, orany iiatuialliiai(hi, ouiof.wbiell i(ctu boeilrtiScd- 

, a ' Odouf 
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r of Spirit of Nitre, by expelling tfic Spir" 

f^f it. This fnlcncc o( tixc Ailtali in Nrtrc, is like- 

fcilc tellifiai by the Regeneration of it out of Spi- 

Ijttif Nitre lad Alkali. Nicrt agiuKii with a llrong 

"^ire, in a ftrong open Crucible, n at laft diffipated 

I Form of Smoak ^Proc. XIV), there remaining a 

ty fnull Quantity of Alit-ilii which is however, 

Lcwifc dilTipated by continuing the Fire, bccaufe 

s not abfoJutcly Sxt. Moreover, the fuperfluous 

jdcareous Eiittir wiiich has Ixea introduced in » 

: Forrfi by the Spirit of Nitre, and is couaisrf 

I die Lye, is precipitates! by lite lixc Alkali, f hw 

l|]}>eirs ill gte^t Qijaniities, efpcciaily in the lalt rc- 

Mitiitigl.yeui the fiilt Cryflaltiz-ition, unleliithai 

1 already piecipitattd, Outitig die boiling oi the 

t^c itfcll, Liy the AbundiiKC of Alkali : It is calieii 

/ wtut Alangautfs. But wc are inlorn\cd, by (iiop- 

iag in Oil ot Vitriol, that thcrtiis Spirit of Nitre in 

\ Kefidue} and if it is dilblWd with this Oii, ibe 

^Ue^ied Spirits are ^iqua Regis: BecaMl'e there Kr 

ajns fomctommon ij^lt in this Lye. 

2. If Nitre is cryftjiiiied a fccQnd Time, it is ftiU 

I'he I'malJCluuds which appear at the InlUnc 

r tJbe dropping in of the alkUinc Solution, pro- 

ecd from the fmall Rcfidue of white Mangancic : 

jut, the marine Salt is ihoruughly U'pirjtcd by this 

4id Opcratitii), bccaufc it being cafily diU'olvi!^ 

A'atcr docs not turn 1^> eaflly to Cryllals, ai 

le: IhcrefofC, the lirll Cryftjjs arc always purer 

1 thole which arc produced in (he CryJlajliz^iion 

' e Kelidue : Which iscontirrncd by the fJi^lill^- 

1 of ihi^ with Oil ol Vitriui (See N''. i ). 

_, Mean while, take Care, never to make the 

j^vaporaiion and CrylUllizAtion of the Salts iii aa 

rthen-Vcflrl: For, let it be ghzcd e^er lb really, 

, all Sale?, evcfi the lixt aikdiiic ones, aro not 

' abfurbcJ thcrcbf, but cvai find lb ready a 

4ge tbrougii ttKm, that knugmous Cryllals iur- 

Htid the Velf:! on the Omridc. 

E c » OF 



■4J0 



I 



^ 



The Art tj 
OF CO- NfMON S'-a L-tT. 



) 



R?00 E 



LX'XTHw' 

^tryfahntWMtrs.- '' 

*V P P J R A T U S. 

\ mny be cxtracled finiply our of* 
I and Stones with warm Watfr. But iaiinc Watet 
tnuft be purified, by eiihtr l-ilcracion, or Kelt. Let 
levcral Pints ot them be infpiflarcd by a ftrang Boil* 
•ing, liit a iliin Pellicle, or fma'l Cryftals appear o" 
■ihe Siirfaceof the Liquor. Next, ihe Fire trnift B 
diininifhed, that the faline Brine may be only mitJl 
'oHng warm, and fmoak : The Ciyllals which \ 
linall at firft, will grow of a larger Size : The] 
Bfe -bf the Figure o( a hollow, truiicjted Pyramid 
T>pen at ihe Bafis, made of a Heap of fmajl Cuba 
which being become large at laft fink to the fiottofl 
of "the Suiuiion. Bot, it you ufe a Uronger Fire, tlH 
whole Surfaced the Brine will be covered with an uolf 
■foroicd falinc CrofV, which hinders all further Erf 
tiiUtion, unlets you break and precipiraCe it to dl 
Bottom, When it is fo far infpiflatcd, as that the fi 
Jitw Cryftal? may be almoll even with its upper Su^ 
fiice*, you murt decant the Brine from the fubfiiliri 
Cryflals, and this mud be infpiffated in the fatfl 
■Mittiner: The CryltaK of Salt being colleacd, aoB 
dried by a gentle Hear, mull at laft be weighed. « 

7htUfiiiHd'Rtiiftmsef thiProcgfs, 

You may plainly kt from th^fc Procelles, I 
conmjvn Salt m.iy be lepjrured from other Sa'CI 
eitliy' turning to Cryltats, and chiefly (rtwn NiO* 
■J?OP itoi*^Sftlt» jrfc diffidililv and in-fmall 'QiiiM«| 
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I in cold Water, but they melt tnoft quii 
r and in great QuantJiy in warm Water. Such are 
F^itrc. Tanar, Tartar vitrioUte, all Vitriols, AUunii 
I fSi:. fume of thern mclc eafily enough and in good 
E Quantity, equally in cold and warm Water; nay, 
P «vcn in the Air, when they have abforbcd the 
Moillure of it: Add though they melt a little 
quicker in warm than in cold Water, yet the Differ- 
ence is very fmall. Of this Nature are, common SaJt, 
r vegetable fixt alkaline Salts and even fcvera! neutral 
kfalcs dilCjlvible in the Aii. Therefore, the Icfs the 
Ipilicrcncc of the Quantities of the Salts which are 
IftifTulvcvl both in warm atid cold Watci, is, tbe.lefs 
IJuantity of Cryftals you wiil get, and on the con- 
'ary. ^Vou will underhand (his better, if ilitjltrated 
1 Example. l«t Nitre be dillojvcd m coid Wa- 
, to a S.kturat>on \ and the Solution boil in an 
I Vcfl'ci : The Water will be fo difpofcd by ijic 
Heat, as that » mt]ch greater Quantity of Nitre may 

diOblvcd, belidcs wliat is djready fo : Which may 
e cxafily experienced. Uut, lo loon a$ the Water bc- 

^ns <o be dilTip^tcd into Vapours, it at laU dimi* 
nifhes to fucii a I)^gr<r, that it can ro longer con- 
tain all the dUll>lved Nitrr, which being then at tlie 
"■Urface which is Iris warm« i^ ndrrrthi'iefs firft of 

1 deprived of its W-itcr, and tvptlU-d in Form of 
' uUI Pellicle, wtiit;Ii rctaids the further £v4pora- 

. If you contmuc to infintVatc by iocrcaTing the 

, the whole Nitre turn} to an unformed M^fs: 

, if the bailing Stjiuttoa is put in a cold Place, 

e remain': as iiiucti Nitre in the Solution, as may 

«ve been dilToIvcd in ilut Degree of Cold, by a 

EJuamity of Water equal to that which is in the So- 

i'lic rctl is fepiratcd in Form of Cryftals, that 

, above hull of ^e Nitre, it the Aiiiiofpherc is 

t coldt and Icli, il it is v^ty warm. Apply the 

c to Brine. But a$ a cold ami very faturatcd So- 

iCitH) of common .Salt admits but very little more 

if it is made warm, the fmall Cryflali appear 

. io the very Bcglnn:i.g of the Evafxj- 

E c J tat ion. 
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Tfttion, and art very little increattd when the Brina 
grows cold. Now, if you (uppole that So4uiioM of 
Niirc and Salt are mixt togcihtr, ard confidcr, at the 
ftme Time, riiat the Salt wiil be better dilifolvcd by 
cold Water than the Nitre, you will cafily coiwcivt, 
why liic Crvftals ot the Nitre are Icparaicd, while 
tke Sak vemains in the Solution. 
»».'n yim Jtiii .11 J .- !■'' . -■!> 
.i.ii-li *j|(. - O-F. ' G L A S S. 

Our chkF Dcfign does not require that we iTiouW 
give in the following Procctfts accmpleat Account 
of the Art of making Glafs. It will not be ufclefe, 
here to iiifcft only a tew FrocefTcs concerning GlaHcs 
tinged by Minerals, and lo add thole Things which 
are neccffaVy to iinderftand the )did I*rocefles. For 
one has attempted to giHrfs from the Colcurs whidi 
Gliiffes borrow from the Minerals tha( arc mixt wtth 
them, what Kinds of Metals I hey d;d conceal. 
Therefore, you will plainly lee from ihe following 
Procefics, whether lliis peculiar Kind of Trial may 
be done, and how far it may be carried, ' ■ 

PROCESS LXXVHI. 

f*9 /ry, bo'-ii) much Glafs, the Caput Mortuutn «f 
Cobalt OT of Bifmuth-t will be abU ie<bangt 4nts 
blue Smalt. : ■ . ' 

APPARATUS. 

j.y^HUSE clean fufible Sand, or Flints th« 
VJ are white, or at teaft that can be rendered fo 
by Calcination; put what Quantity sf^emiyou pleite 
into a Crucible, and expofc it to -a prett^f itrongFirc! 
Pour the Mafs quite red-hot into a Trough full of 
cold Water. By this MeaAs, the fmait Sioncs''*tll 
be fplit^ atid rendered fitte*- fw a tnofl* eify Pahrer 
fization: Pour oiii the turfajd Water, and grind 
■'■■■■ ' ■ - ■: H., ...... . j^pf 
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your Scones thus prepared in a very dean Iron- mortar, 
or upon a very hard Piece ot J^urphyry, to a lubti.c 
Powder. 

2. Take four Parts of this Powder, as much^of 
Pot-a{h, or of fomc other aikalipe iixc Sale well pu* 
rifled, aiid one Part of Cobait well rgalled, or of 
eliquated Bifmuth-Orc, both likewife comminuted, 
and pound them togecher in a Mortar, that they may 
be thoioughly mixt: Let them meic ior a few Hours 
in a well tried Crucible C(>vered with a Tile, in a 
inoft violent Fire having a Draughc ot" Air, When 
the Crucible is taken out of the Fire, cool it, by 
fprinkling it with Water, and then break it : Exa- 
mine the fmall Bits of Glafs, whether they arc opaque, 
of a very dark blue and almolt blackifh Colour ; 
and finally, whether they are ground to a liner Pow« 
der, and appear of a pleafant light blue Colour. If 
the Colour is too light, and the larger Bits of Glafs 
almoft tranfparent, you muft ac^d two or three 
Times more oi Caput Mortuum of Cobalt, or of Bif- 
muth \ fubllrauting foipctbing, if the Colour proves 
too deep. 

3. If inflcad of the firft Mixture, you ufj Glafs 
pretty tranfparent, without any Colour, and already 
made of Flints and Salt, it will be the fame 1 hif)g : 
But as this is refractory not only of its own Natuie, 
but is alfo rendered fuch by the Cobalt, it is proper 
to add moreover one third Part of Pot-aili witji rc- 
fpc6l to the Cobalt. 

The Ufc and Reafcm of tic Procej^ 

* 

I. This Earth which tinges Glaflfcs with a blue 
Cobur, has becrn found only in the Cobalt of Arfenick 
and Bifmuth, and it may be known ex iemporCy if you 
but melt it with two or three Times as much Borax, 
on Accountof the fpecifick blueColourwhich it gives 
CO this Salt. It is not metallick : At lead. Artificers have 
not been able, by any Methods hitherto«known, to ex- 
UiSt any Metal out of them ; unlcfs there remains ix:r- 

E c -J. baps 



4*6 fir;AET of 

whether fimp^ or mm, m any Proponion and Man- 
ncf nhadoevcr, wlictoer caloned ur iuioed oi-GUlfiis, 
dtfter very tv^ucb aa:ar(]iog to tlie Decree acui l>uf a> 
lion of (iie Fire, which you h»vc ta,\^<>yaA Jiiijiig 
the Csilcination oi the Mcials, ,an(i tii« i-ulWn of tiiejji 
with GUif when ttii'v arc melocti ; lo iMu is b^ly 
credibk, that the fiCoeGiafE, ttiken uut uf the i'xvt 
at diffeivnl Times, flioyld apup^r uisnerluch ■ Va- 
riaty of ir'oroiai nay* tbui ihc Colours et ic IhouW 
vanifil entirely. SecontUy, there aic Mctali the Qihi't 
ol which givcGIaflcsaliglii CufiAir, and others which 
bciti^ cBJtined make tlwm of the dccpeli Dye: 
"Whence ic happens, that wlien loch Bo-.iics ait mivc' 
togelhcT, die Colour of tht one or th« otluT grows 
quite obfcure, and vttnithes entirely. But, tiu^ce-ate 
icldofii Ores, to which one fingle Mctallics hitiaioM; 
And tlierc arc almoft alw-ays two of naorc.of iheo) 
joiocd in [he famr Matrix, and in a Multitude «f 
Ways, rmpoMtoris, and Q^olitics, But tticn she 
CoiuitiB rtlukirg [[lerclro'ii, arc oi ciie greascft: Va- 
riety diliingmfliable again by the Jtyc, i>ut impoffi- 
ibU to be defcribed, and fo inHnitelv multiplieil, that 
.the moft experienced Artificer could hanily indicate 
Jilie leall Pait of their Caufcs. Otiier Mculs, on ilie 
jcontcary.wilhnat mar.ifctt themfcivcs at all by any 
Colour, in fucli a Mixture. Let there be, for Inftancc, 
Ores, in which Lead and Copper lie hid in nrnny 
proportions, the Copper, however, not being in too 
ihiall a Qi'antity therein. Melt one Ounce of cryftal- 
Juie Gials with a few Grains of .this Ore ; The Co- 
lour will prove of a bluifh green Dye, and the Lead 
;t.hat was hidden in that fmall Quantity of 0*c, 
.though it were ten Times more than ihe Copper, 
iw.ii) not- .ia the lealt betray its l^tefence by the Co- 
tour, noitwill the'fpecifick Hardnefsjind Weight of 
,the Glafs be fenfibly incrcafed by fo minute a <,iufln- 
ticy ; If you add a great. dL-a! of the Ofe, iIk Colour 
will be totally ohrcured by the Copper. The lanie 
Tmll, in this Care, take Place in 'iin, Si.!vcr, Gold, 
a;id Antimony. Thirdly, there are otliq- Bodies 
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"*hicli not only give Glaflcs the t)< 

t Colours i but alfo rcJace Uie dcftroycd Colours 

which had been Rrft produced by Met.ils. Such aie 

: Captl/i Mtrtua ot' Cobalt and Bifmuth, Icveul 

"ics merely tcrreUnal, rnfiammablc, luliginous. 

From chefe Matters of Faft ic is pUin, that 

ticle Virriticaiions ought to be performed with ihc 

pimoft Care and Circutnfpcflion, and much more 

:atly lh<in ail the other chemical Operations i linc« 

[bey may be diliiirbed by fo many very foiatl and 

lardly perceptible C'au!«. 

. i ihall, in favour of thofe who love to malie 

lerimcnts about Viuifications, there iliew in a few 

Vords how they can be pcrlormcd conveniently 

with the leaft Apptratus and Fxpcncc : For which 

^ jrpolc, 1 Ihiill, tcj the beft of my Power, here coU 

t antl mention what Authors have cold us on this 

fc'latter, and wh:it I myftit am fure of from myown 

jfpcriencc. The Authors who have given us the 

Things chiefly appertaining to our prctiint I'urpofr, 

e Anlottiiti Neri, an Italian Pricft, on wJiofc Works 

' Pr. Maret has given us a Commentary, and tran- 

flated them from the Italian into £«f/yj, and then 

into Lalin. Kuake! has added Notes to both, more 

h.,valu4bie than the two foregoing, as he has con5rmed 

Ifwhat was true, mended the Frrors, and, what is 

much more, unfolded immenfe DilBculties by them 

Ejeft unravelled, the whole written in (he Ctrman 

kL^nguagc *. 

The Furnace that is neccfijry for thcfe Experi- 

fimeois, is rejjrclented mTeb. V|. hig. J, II, and III, 

T •tvd dcfcnbed at the End o( this fccond Part. I have 

I « la(V, by much Experience, fo adapted this Furnace 

, to ihcfe Operations, tliat a much more violent Fire 

■map be applied to the Vcflcls, and many of tliem be 

put at once into it, and the KoalHngs and Calcint- 

liom, here rcquifitc very long, may be performed in 

a /'^/^i being aliradjr uanJWci] 
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ihe fjunc Fire. I fliall then deferltjc tliis. Furoaccvf^ 
as thai it may be c^Iily tooflrut^ed by . aoy Micnti'C 
Reader : And i^or ilic clearer Underilanding.of ilu^ 
Mayer, I have given the figMic of it.tw be fctn »t 
tjic End uf lliis Book. 

For the Maucr ut i:, chute .Slx>n<;4 that wit), bckr. 
l!ic ftrongcft Fire. You i^tll eifily obfcrvc (hiii if 
you ufe a Stone for ibc Sutiport oi a Ctqcible, Ja 
wliith, iui Infbnce,. a iUgng turjoo of C9pper il 
jjcrfoimcd: It [Ms Stone clod's not adhere to ilvf fioc- 
lom of d^ Crucible wlicn it is t-ikcn out, nur iookf 
toberun.toGI»f& J except perhaps it has a very thin 
vitreous Cruft) nor contratU Chinks, A[\d prelerrcj 
!u iiarJnefs wben grown coid, ic is very tit tor the 
intended Ufc. Yuu may iiiltnd ot Cement ulc A 
clayey * Matter, of wliiciv ilie Ctme Scopes, or 
Bricks f, and the docimaftical Furiuces are madet 
But your Scones mufl be lo litly adapted to each 
otl>cr, that the tliinnell Stratum ot, JLuie may bQ 
fufEcient to conglutinate tbeut. 1 

Let the Room in which it is. Vx (« Cfv>(tra<^t 
have a Chimney that gives a rajiid Motion and 
Draught lo the Smoak : All the iargi; j'tilTages 
openiiij; to the Air muft bt fiicli as iniy bcfliuc, and 
the Furnjcc be tnade nrir tins CUinfOey, in fuch a 
Place, as that t!ic Artificer may freely nyjiic foynUit. 

The uDtwdfd Figure of the Furnace ,aiay;|je cyJin-> 
drical and arched at Top. Let theouiVAtd Piatne- 
tcrbe twenty four, or more Inches, accoidipgtoth^ 
UifTerencc of the Stones; the Height mulV^s forty 
*ight Intbes ; TIic Thickncls of ihc Wall, where it 
is thinneft, muil be four or fix Inches at lefiil, The 
inward C;>.vity is divided inw four. Cliamb^F^, which 
are forme;', according to a pa/nbolicl; -,1,4110. The 
lowcrmolt fervcsforan Afh-hole,ajiiiiis,tweive In- 
ches hi{;li, and its greatclt.UianH-tcr at Bottom four- 
teen Inchc5. Whence the Dcfcj iytiu^i pf i^ie Para* 
tola is fclf- evident. Let this "Ai.ch he open at Tap 
r " AVindTor Loam or Stutbri(!ptCb» Alttaltfn'Crlhit I*arpof«. 

with 
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■phh an Hole ten Inches wide, lb that there may be 
ifeft in the Back of ir, a Margin two Inches broad 
round the Cavity of the Furnace. This Mdrgifi 
ftive* to fiipport prifmatieal, quadrangular. Iron; 
iBars, which muft be put upon the roundHole, inl>cid 
W a Grate. Thcfc Ipon-bars arc fattened with a S.-ra- 
_i*i» of iht bed Lute of the fame Thicknefs of the Barjr, 
'tx the Place where they tcft upon rhc Margtn This 
l>uie mort be neaily fmoothed, that frrmlf VcfTcIs may 
be let upon it all round. Leave at the Bafc of the 
Afli-ho!e, a fquare open- Door, fix Inches broad, four 
Inches high, with an Iron Door hong on Hinges. 
■ The other Chamber built upon the foregoing, is i 
llre-I^ace lo put in ttie Fuel ot the Fire, and of the 
"Ame Breidth and Height as the foregoing i unlefs 
ttic Stones it is made of are lefs durable in the Fire: 
Tor, in this Cafe, it mud be a few Inches broadc^, 
md be covered over with a Cruft as many Inches 
•ttick, of the beft Lute that will bear the ftrongrft- 
•F;re, Let the Top of the Arch be perforated with a 
rbund Hote fix Inches in Diameter, round the Cir- 
"tuit 6f it the Arch muft not be thicker than a dri- 
fter's Breadth. Lrt there be upon the Back of this 
■Arch a ftvemeni four Inches broad, to put the Voli- 
Icls upon. Make in the Circumference of this 
thaiTitjer fevrn ct]uidiftant Doors, fix of which muft 
Ibc four Inches broad, and as much high, and the 
■icventh two Inches larger, all of them arched at 
*Top. Let the Bafcs of them be the Height of 
two Inches diliant from the Margin upon which the 
■IronBarsarc fixt; which Margin mull be confiderrd 
»s liic Pavement of this Chamber. Let the Wall 
at the Bafis of each Door, and at the above men- 
tioned Interval, be cut out on the f nfidc to one third 
Parr of its Thicknefs. But, let all the Doors be of 
Iron, hung On Hinges, and made in the fame Man- 
Tcr a:i Pan I. } 233. N*. 4, coated two Inches 
thick. When (hut, they muft be received into a 
Groove, cut on the Inlide in the Wail, of the fame 
Depth as ifiat of tbecoaied Door, and but a few 

Lines 
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Lines btoad: Let tht-re be bcjOiics. a, fm^U Hok-j 
the 'lV>p ul c^th Duur, chat one nuy Copyf;iuci)t|| 
Jook iiiio the Furwi-e. 

The diird Chamber built over this, is perPcdlj 
like the two foregoing, except ihat the Arch i& a ic\ 
Inches lower, and there is a quadrangular Hole conij 
municating from this Arcli into the fourth Chambtq 
not in the Middle but towards one Side, and cut etj^uia 
laterjl, being lour Inrhcs fquare. 

TliE fouitii and lall Chamber is arched, cqo«I if(> 
Breadth to the iorcgoing, and only eight Inches high^ 
On the Side gppuGie to the Ho'e whigh from the 
other Chaouxrcomniunicaces into this, at iheHcigii^ 
of two inches above the Pavements, let there be ft 
cylindrical Funnel, made of an irou-pUte, and fouf 
Indies in l^iatueter, which leads the htnoak, aod ih|| 
Flame into the Chimney of the Koom. Let a PapJ 
fage into this Chamber be open, through a Door Cii 
Inches wide, and as much high, juil above tJie 
Pavement ot the Chamber, opeutd in the Middlif 
of the Circumference, between the quadrangulM 
Ho!e and die Funnel. To which Aperture let ag 
Jron-door be hung, th^t the VcOcis may be cotiveoi-^ 
cntly introduced, and taken out. 

Ufc this Furnace in the fullowing Manner. Makfi 
a Fire in the iccond Chamber ; And utc for your 
Fuel Charcoal or Wood vecy dry, efpecially Beechi 
which mult be put in chrough the hrgell poor of 
iJiis Chamber. As to ilie Choice of tht Fuj:l iur t|w 
iiiaking of a Urong File in general, obleivc what 
lolk^s. If yuu have a Miml to urge with liie 
IU«ngeft Fire a Bi>dy fuuoundcd, on all Sides with 
FueJ, you jnutl in this Cale.chufc the Coali that are 
■of 4 Iniali or middhnj^ Size, nor mud you put bc- 
twien the Grate and the VcfftI which contains, tbe 
liody to be changed, a Support higher llian tiircc 
Finger's Cicaddi, ii the yetlel is very latgej 
ti;.r lower than one Fifiger's Breadth, if it is vecjf 
Itil^ill. But, it the VdJcU;a(c put at tl^e Side; or 
abovv' UiC i'u;l, as is aiifftj&4$HP^iil^ '^oat in tfati 
Fuinxe^ 



febrnftCP. tfrirthey may be expftfed to a ftrong Hcii, 
iAd to n vei^ quick FiaTnc, you arc to chule laiiKcv 
Pieces ot Wtuxl and Charcoal. Now, if you o[.cn 
|Bf !he Wall of tilt Room, a Hole lomewlut larj^cr 
1^ at leill tqunt rothat which is it ihe Botiorei of the 
jAOi-hole, anti mnke a Pipe or Trunk of Iron-flatM 
iwiding from rhe former into the latter, and on tlic 
Jlther Tiand /hutting the Room very tlofe all ryuod, 
4i» tbe Air maji not tiifh in too trccly ; chon, tho 
yiilt of Air that paHi'S ihrovigh this Trunk, is th« 
jRlongcr, as the Chitnnty ot^.the Room grow» ihc 
^rnier: \^'hmce the greattftUegree of fire pro- 
duced by & Df aught of Air, t; Oi lait obtained, fine 
Ak Fir&will be of the utnioji Strength at the fmali 
tottors of the ftcomi Chamber, lo that a few Ounces 
(1^ Copper being flung without any Addition into a 
teruLiblc that li tec! hot rtiere, will mcft in a Mi- 
■bte, being agitated by a Fire greater than is necel- 
iby for the pourirtg of Copprr intoa Mould, lo rC' 
■teli-nt any «rttin Figure. 'Ihc Vcffclsate put in 
■rough the thiall Dooi^, and are put upon the Mtr* 
■n, >vticrcon the Irun-Bacs which lorm the Grate, are 
Hiccd. You may place as many ^'rfteis round tte 
ElTurtrcrence of tSc Chamber as tlicre ate Doors in 
K The Vfffels which are put in, before the F"ur- 
MCe is perlcflly warm, may be put upon a low 
Bitppbri, ti)iii1e of a Stone one Inch thick, and noc 
■Kly to be \-itrtHed. You may Ice and tiy tJic Mat> 
■r in the VrlTclj, through the linall Hde made in 
Bch of the Doors that arc bung on Hinge*. Irt the 
Bird Chamber, you may, on Accuiini uf iu FavC' 
Ihtm's bctni; niuch b[U«dcr« put a double How of 
■VlTcfs thcfcin, that is, twelve in Number, or more* 
»thcy are of a tniddling Size, The Fire i* mikJcr 
■l ihii Chamlvr than in the lortgomg, liz. a tnid- 
■fing melting Fire. Finally, the Fire is much morn 
Rnde in the fo'i th and uppcrmolt Chamber, and ia 
PTvery great Vic for Catcinaiians and Houftings, to 
Be made in a middling Firtf: But tlicn, indeed, the 
BTtfchdo bucgrow led-boi theie. It yuu have « 
^'■'"' Mifl4 
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Mind to fM foar Vcftli is the Foa 
Chef maft be pmioofly flMde vciy 1 
fhrj are aUe to bar the Hoc in the & 

bcT, ouc of •Uch tbey n^ ic hft be p 
Third or Secood, wint ifaqr sic already t 
You imift« bdofC dni Furnace is o 
make an Afptraiiu for fevcnJ Opendoos: i 
you will perform s great mmjr EjtpcfiaMi 
v«Ty titUe Titmble and Lo& of Time : ScM 
can aflbre my Readcn, that none have bra ma 
agreeable to me tbad liicife I have mwie ia clits Fui 
nace, though they an exticamlf lirdboie by aa 
other Method, on Account ot the ftrof^^cft Fq 
Iwhich muft be continued To rery lor^ I do n^ 
indeed cxaggcniic, in laying that all the Opcratioa 
are twice as ealy, when you know how 10 nuke 
right Ufc of ihii Fiffoacc. 

For want ot~ it, 1 formerly ufrd wiih Cook Succd 
the Aihanor dcfcribed {¥art I. PUt. IV. fx^. I.) fa. 
applying to the AQi-hoIe ol it a Wind pipe, like cba 
applied to the foregoing: I pot the Veflcls iha 
were fet upon low Supports, into the Chamber ocjt 
to the Tower: I look quite sway the Iron-Lamio 
which inicrccpted the PaiTjge of the Kite : I ftop 
the fore part ot the Chamber, with a Wall made q 
Cemcni and Brick, in which I left two fmall Doot% 
to inirndirce and take out tlie Vcli«ls which D0014 
mtgin be (h'Jt with Stopples. I placed the Vcfleb ta 
which the ffrongcft Fire *« to be applied, next lA 
the Mule which conveyed the Fire from the Fire-place 
that was in liie Tower, into (his Chamber : And 
lliufe whiih required a more gentle Fire, I placed 
in the Middle, ;ind over-againi^ the foregoing : Bur^ 
as tlic Stones vvcrc noc of the bcH Kind, and the Fire, 
continued for two Days together, was tnoll violent, 
the furnace was almoft dcftroyed, and the Support) 
of the Veflcls almoft immerreU in the vitrified Stonesi 
■hough no Glafs hod run out of the VclTcIs : Whtca 
mgit be prevented with aJlioaginablc Cure \ for, if it 
happcm 
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happens fo a Number of Times, your Furnace will 
be totally deftroyed. 

They ufc for their Vcfll'Is in Part common Cruci- 
bles, and melting Difhcs, which are put into the 
Furnace either open, or covered wirh I'llrs. Hur, if 
you have a Mind often to try and IHr up the Matter 
within them, -and are at the fame 1 i me to avoid the 
falling of A(he?:, which fly about, into the Veflels, 
5'DU muft make an Hole in theupper Partof the Vef- 
ftl on one Side, and then cover it with a Tile to be 
faftened with Lute. You may alfo mnkc on Pur- 
pofc fmall cyKndrica! Veflels *, fliut clofe at Top, 
hiving a like Aperture. If they arc put into the 
Furnace, their Opening mu^t look towards the Door, 
If yon ufe triangular Veflch, the Angle muft Jook 
towards the Centre, and the oppolitc Side towards 
the Door : For, if you neoU^ft this, the VcflcIs will 
eaftly fplit, as they are put in. Therefore, we will 
oftiic all the Methods of making figured Glaffes; 
only the Compofitions of them. 

We have already givenagcrneralDrfinition of Glaflcs 
(Part I, § ?. Sbol. 451 — ?..) Tliey are in part ibe 
/if^ple oms^ which may again be fubdivided, i. Into 
merely tfrrejirialj to which Clals all the vitrefc*;nt 
Stones do belong, and it is all oi^e whether they arc 
crude or already melted: For, riie crude vicrciccnc 
Stones have all the Charafterilticks of (ilafs. 2. In- 
to tnetaRick^ that is, the Metals and Stmi-meta!.s; 
aff of which, except Gold, Silver, Mercury, anJ 
Arfenick, turn loCnhs properly Ibcilird, by Mc-ns 
of ii gentle Roafting, and into Glals at lall, by 
applying a ftrongcr Fire to them. 'Ihey arc alfo in 
part compounded ones. Now thc!y are cornpofcd ei- 
ther of the fimple Ones jull mcnrioned, or aik.iline 
and neutral fixt Salts are added to them, of which 
we arc going to treat in a more fpecial Manner. 

r Of StuHsriJge Clay. 

fl 
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PROCESS LXXX. 

-Tte mahng of eummen Glaft, and the ExiraSien', 
Salts out oj jljiesf for the prffartng tf it. 

APP/lRAtUS. 

I, A LKALINK fixi Salts produced ouc ( 
£\ tuirnt Vegetables, melted together with ¥ 
tretcent Earths, turns to what is called common GUi 
'I'hc alkaline Salt, with its Ntatrix tarth, thae l 
Salt-aflies remaining after the burning ccriain Vcgca 
bles, being melted m a ftrong Fire, turn to Glaf 
with which you may likewifc melt a Quantil 
of Sand, or of pulverized Flints, which may f 
in greater Proportion, as the Afhes were more S 
This Glafs is the hardelt of all, more refradory j 
the File than the other common GlaQes, perfe^ 
rcfirting the Air and Water, and all liquid Matp% 
that are known : On which Account ic is noc (o ll 
ellccmcd leCs than the lineft cryftaline Glafs, bcmil 
of its vail Ufelulnels. lis Colour is commonly of i 
dark green Dye, fometimes quite opaque and bbck 
The Keafon of this incomparable Durablenefs c 
fills in I lie perfect Mixture of the Salt and the Earti 
as likewili; in the gre;it Quantity of the latter, wiiere 
by it furpaires the foimer much more than in an 
oiher Glal's. Salt, for Inltancc, is molt equally a 
minutely divided through the Afiics ; whence it 
difTolving Virtue is fo much increafed, that this litrk 
Quantity of Salt is able to bring fa great a Qu3Dtif| 
of a very refraflory Earth, to a State of Eufjo* 
The Allies being df prived of all Salt, by repcaw 
Roallings and Jidulcorations, and rendered lb pun 
as to be ufcd for the making of Coppcis, if you n ' 
ihem again with their proper Salt, and put thera ll 
the ftrongell Fire tit tor melting Glafs, it will «« 
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Ibe pofflble to bring them to fuch a Degree of Fu- 
lion, as that tradable Glafs to be figured by blowing, 
may be made out of them ; though this Salt lying 
ftill hidden in its own Earth of the fame Kind, was 
able to diflfolve not only the faid Earth, but alfo 
one third Part, and even more, of the Sand which 
had been added over and above. 

2. To make clear common Glafs more tranfparenr, 
you mud extract the Salt out of the faline AHies of any 
Sorts of Vegetables. But you muft chufe Vegetables 
that have been gathered in their perfefb Growth, not 
cxpofed long to the Injuries of the Air, nor very 
old neither: For, the Rains and the Air itfelf at laft 
wafli oflF and confume that, out of which fixt alkaline 
Salt is afterwards to be produced by Fire. Nor can 
you even produce out of all Vegetables, a Quantity 
of fixt Alkali that will repay your Charges and 
Troubles : You muft confult the Experiments of Chc- 
mifts upon this Matter. All thefc Salts are perfedlly 
the fame, after they have been duly purified, as is 
obferved by Kunkel : For this Reafon, it is altogether 
needlels, to prepare, for the compofmg of Glaflls, 
fo many Salts, fo difficult to be got, and on this Ac- 
count fo very dear : Since a fingle Kind of Salt ex- 
cradled out of the vilcft Vegetable, is as good and 
fufficient for your Purpofe, as all the others toge- 
ther •• The extradtion of Salt out of the Aflies, 
and the Purifying of it is performed, i. By Solution 
in about three Times as much warm Water, with 
which the AHies muft boil for a while, and be (lirred 
now and then with a wooden Stick. 2. By ftraining 
through a filtrating Paper, or through a Linnen-bag: 
Which muft be repeated by pouring back the Water 
over and ovcr.again, till the L.yc* palTcs through quite 
clear. 3. By Evaporation, which is performed in an 
Iron-pot well cleaned ot all Ruft. . During the Eva- 
poration, you are to avoid tiiat any Alhes fhould. 

• The Sea weed?, efpccia-ly that Sort called Kah or Glafi- 
WOrt, abounds moU with ihi^ Sort o b^it. 

F f 2 fall 
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] fa.l into it, and yoii mufl; make under it a Fire t(fi 
jnakes it boil gently : But you mull fird have a TuP- 
ficient Quantity of Lye ready, that you may be able 
to fill liie Pot ciglitor fix Timta at leaft. Nor muft 
you pour more at once ihan is mceffary that the Pot 
may be half-luil, left the Sjlt fhould lorm a Cruft ilk 
the upper Part of thi; Pot, that would be difficult 
lo fcpaiaie. As much Water as is difTipaMrd by Eva- 
poration, fo much frcHi Lye mult be now and thea 
pouted into tlie Put. Wlien the fmall Clots of Sail 
begin to tliichen, and to iippear in ihe Lye, and s 
fmall faline CrulL covers the Suriaceof it, diminilh 
the Fire, iind with a Woodcn-fcrapet, or an Iron- 
Jadlr, ftir il circulnly, till tiu-re remains a dry pul- 
verulent Salt. When you fee ihi^, you may bake it 
quite dryf without any (uither lUrring. If you neg- 
lc£t ih.s liirring, and die Diminution of the Fire, a 
very hard Crull of Salt will a[iply itfclf to (he Pdc* 
which cannot be fcparatcd but witli a Millet and 
a Chizzlc and not widiout a Mixciitc of leveral Par- 
liclcs of Iron, by which violcnc Perculllpn, the Pol 
which is of mclicd Iron, and brittle, is frequeD(l|f 
fpHc Mix two Pares of this Salt, which will be 
brown, or Ibmewhat yHiow, with three Parts of pul- 
verized Fliiits, or ot band ; melt them together in > 
great Fite, in wliich the Mixture being k-ft for fc- 
veral Hours, will turn to a Giafs Aner than the t 
going, bat lefs durable; becaufe it contaitis ntu 
more Salt, and the Mixture is not (o perfe^. Bui 
we cannot determine a conllant Propuriion of (tu 
Flints or Sand, and the Salt, becaufc ul the Vaiicif 
of the Stones. For Come Flints aie more fufiblc thafl 
Ibm? others: It i» the fame with the driFcreni Kindl 
of Sand ; wjiich mull be evinced by FxpcrimeDtS 
Salt produced ill an Earthei>-pan, put Initncdiatcl] 
into the uppcrmoft Chamber ol the Furnace, or il 
its Pavement, and calcitud with only a gentle Fife 
Ictl it flioulJ merit, and freed of a great <^iantity o 
F« which it Ihil contains, will become pcrfecU] 
white: Or, if you have ufcdtoo Urong and long-Iait 
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trig a Fire, it will alTume a light bluifh aitti greenifh 
Dye, with which you will afterwards malce a Glafs 
more beautiful, more tranfparent, and more free 
from all Colours than the foregoing. But a ftrong 
Fire continued long, very much promotes tUs Beauty 
wd Duration. A more perfect Mixture is obtained, 
and the fuperfluous'Salt difTipated by the fame; be* 
caule the fixt Alkali vaniflies in form of a white 
Smoak : But, it is tmpoinble to difTipate it intirely : 
For, part'of it is moft intimately joined by the tlints. 
Thence now it is plain, why Glaflcs of different De- 
grees of Beauty and Durablcnefs, are produced out of , 
one and the fame Mixture, it proceeding from the 
different Degrees of the Strength and Duration of 
the Fire. For Glafles taken Jbddenly out of the 
fire, grow obfcure of themfclves in the Air, and 
ibmetimes fall afunder into Powder, though the jufl 
Proportion of the Stones and Salt has otherwife 
been obferved : Which will alfo happen the fooner, 
if there is more Salt in the Mixture than is requifite* 

PROCESS LXXXI. 

Tic Preparalion of Sbe Salls^ for making of ayfiallm 

Glajs. 

APPARATUS. 

IF you arc willing to have the fincft cryftalline 
Glafles *, you muft puiify your Salt feveral 
Times by Solution and Cryftallization. For the 
coarfer Earth is not fufliciently feparated by the firfl 
Solution-, though you fhould (train your Lye through 
the denfeft Filters. Therefore, you muft diffolvc 
your Salt {Proc. LXXX.) a fecond Time, and pu- 
rify the Lye by Filtration ; then infpifTate it in the 
fame Manner in the cleaned Iron- pot, till the Lye 
be ac USl fo thick, as that a thin faline Crull begins 

^ Commonly called white fliAt Gliiiu 

F f 3 to 
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PROCESS LXXXUI. 

^ke Cempsfilion of cryfidtint Glafu 
APPARATUS. 

WE have already obfervcd, that it wasiinpOK 
(ibte to aflign a conftanr Proportion in the 

conipofing of Glafics, on Account of the diftcrcflt 

Degrees of Fufibkoefs in the Flints j therefore, wc 

fhall here infert a few Prefcriptions, by way only of 

Specimen. 

■ Take of prepared Flints pp. VIII. of (he pureft 

ftlkuline fixt Salt pp. V. 

Otherwife : Take of prepared Flints pp. III. of 

the pureft alkaline Sail, and of burnt Borace p. I. 

each. 

Otherwife: Take of pepared Flints pp, III. of 

the purcfl: Nitre pp. II. of the pureft alkaline Salt, 

and of burnt Borax p. -i- each. Of white cryftalline 

Arfenick p. A- 

IfyouaddArfenick, Itmuft Brfl be intimately mtft, 

\vith the Salts, efpecially Nitre, and this MixtuK 

be joined with the Flints. The Effect of Arfcuick 
here, if, that the .Salts diffolvc the Flints with greater 
Efficacy : And it does not entirely evaporate, as bss 
been already obfcrvcd, but being in great Part fixl 
by the Glafs it fuftains the moft violent Fire. Whe- 
ther it alfo takes away the grecnifh and bluifli Co-, 
lour of GiafTes, if fuch a one is produced by the Im- 
purity of the Flints or Salis pfoceeding from a Mi«- 
tvire of metailitf-k Particles, and in what Manner it 
does it, if this be the Cafe, muft be evinced by a fut- 
iher Inquiry. ' ' 

If you have a Mind to melt thcfe Mixtures, chufc 
a very"clea;ti VcHel, fliut clqfe,at Top, that no filr 

.thinefs iriay fall ii-.to it, havmg a fmall Hole on t'iC 
Side, tha:'t!ie Ma1? wi[h!n may be examined. But, 
before the M.tiier is put ki:p the Vellcl. this muft 
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I be baked, and glazed with a vitreous Cruft of 
iharge. This is done by pulling Powder of Li- 
irgc into the fmall Vcflel ftill moift before the bakt 
J o( it, fhaUing it in t!ic Vcflel and expofing it to* 
idcrace Fite, af;er having ihiown out what is fu- 
tf fluous : Which may be done in the third Chamber 
c Fornace. Ihus you will prcfeive your Glafs from 
King tainted by fmall Stones and Duft loofcly ad- 
hering to thefc Vefiels, wliich are then fattened by 
ihc Litharge. Every Thing bting thus prepared, 
fill two Thirds of thi: VtlTel with one Compofition, 
«nd before you expoie it lo the ftrongeft Fire, roaft 
it for an Hour in the fourtli Chamber, then put ic 
into the Third or Second, that it may melt thorough* 
ly, there it mull fuftain a long Fire, till it is fuffici- 
enlly 5ne, and free from Bubbles : Which requires 
the Space of fcveral Hours. To try this, touch 
tlie Surface of the melted Giafs wiih a new Tobacco- 
pipe, to which a fmall Forrion of Glafs will adhere 
- when you take it out. Take Care, in making this 
~fial not to move your Glafs : For as often as you 
I this, it contra^s new Bubbles ; which cannot 
^oTily go away in fo tenacious a MaTs. If thefc 
^lalics are left long enough in the ftrongeft Fire, 
ry are harder and more tranlparent than any. If 
lu will have Urge Bi[!i of ir, it muft be moftflowlf 
lolcd io the fourth Chamber, and the Vcflrl bo 
ttkco, tjr be ground away upon a grinding Stone, 
L the Place where it is contiguous to the Glalj. 

PROCESS LXXXIV. 

9« tiji^e Clajts bj AScials, and otbtr BsSa. 

APPARAruS. 

WE have already gi»en Specimens about thefc 
Glaflei {Prcc. !,XX1X.) where we laid down 
v;Khc general Obfervacions to be made on this Matter : 
^Ve muft now treat of them in a more fpcctal Man- 
Tbe Preparation of the Odx of Meuls whcrr»i 
» iih 
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with Glaflcs are tinged, require a Variety of Me» 

ftrua, according to the Variety of the Metals. 

The Calcination of Iron and Copper is pcrformn 
alnioft by the fame Things, the principal of which 
are: i. Fiie alone, which deftroys ihe Metals called 
imperfcft, and even Iron itfelf very eafily withoul 
meliing, and Copper more eafily ftill : This is dona 
m a fhort Time, it you re dv:cc thofc Metals to tbtl 
Plates, or to Filings, and put them in a Veflcl ( 
vcTcd with a Tile, into the third Chamber, wfii 
they arc left, till they become perfeftiy triturabh 
When triturated, let ihcm be calcined once or twia 
over for half a Day or more, that alt the ftnal 
Maflcs which poflibly have prcfervcd their mctallick 
State, may be burnt. Let the Fire never be fo ftrong, 
as that the Calx may have any Difpolition to a Sun 
of Fufion. 2. Let the pulverized Sulphur mixi with 
Iron-filings, be expofcd for a few Hours to a ftrong 
Fire, in a covered Crucible, in the third Chamber, 
Let the Filings be corroded, that they may become 
triturabie, and the triturated Calx be roafted for one 
or two Days in the fourth Chamber. It will thm 
turn to Colcotbar of a dark red Colour, fit to tingj 
Glafies. This Adion of Sulphur is ftill quicker upon 
Copper than upon Iron ; For pretty thick Plates ol 
the furmct ftratified with pulverized Sulphur in a 
dofe Crucible, being expofed to a middling Fire in; 
the third Chamber, are penetrated in a few Hoars* 
and rendered brittle, much thicker, and of a 6»s)£ 
Colour J and when pulverized afterwa.ds, put into 
the fourth Chamber in an open VelTcl, they are 
roaltcd for. a few Hours, that the remaining Sqiphur 
may be dilTipated. Thus you wilt have CoAi- of Cop- 
per prepared witli Sulphur. 3. Oit oi Vitriol diluted 
with Water, quickly diftblvcs Iron, and iiirns to Vi- 
triol together with it: A fmall Quantity of Copper ti. 
more difficdtlydijToIved by it (See Free. LXXHI). 
The Cryftais of Vitriol made by Evaporation, bcit^ 
dned over a warm Oveo, fall into Powder, which 
e)V^>^W)'<h6 t^aM in the fourth Chamber, eduU 
4 * coratcU 




AssAYiKO Metals. 44^ 

kintcd with warm Witter, dried, and kept fuch for 
Ufe. 4. U you Iprinkle Filings of Iron or of Cop. 
per, feveral Times, with dillillcd Vinegar, and dry 
them again over a warm Oven; ihey aic both cor- 
roded, and the former turns to a triturablc dark 
alh-coloured Powder, and the latter into a green 
Ruft. 

Brafs is caldned by Fire alone, but being much 
jnore conftant when made red-hot, than pure Copper 
{Pret. LXVI}, you muft calcine thin Plates of ic 
in a ftrong Fire, in the third Chamber ; taking Care, 
mean while, that they do not melt : Becaule it, on 
the contrary, melts much more quickly than pure 
Copper. This Calx muft be roafled again feveral 
Times, in a milder but long-Iafting Fire. 

Lead is calcined, r. without Addition, if yoq 
melt it in a large Iron-ladle: It prcrently contrafl* 
a fmall Skin at the Surface, which [Duft be taken off 
and thrown away with an Iron-fcrapcr : For Copper, 
if there h any in (he Lead, Ukewife contsins in it the 
Filthir.cis which adheres to Lead; Another fuch 
Pelliclewill foon be produced : Which muft be taken 
off, and kept: Continue thus to collett the Pellicles 
produced in this Manner, till you have gaihered a 
fufficient Quaniity : Let them be extended wide in 
the fouith Chamber, and roafted in a gentle Fire, 
flirting them now and then with a Inull I-iook, till 
they become perfectly triturable, 2. Lead h, by 
the Vapour of Vinegar, corroded to a while Cft&f, 
which being pulverized undcrihe Name of Ccrufe, i» 
fold very cheap in all Pertun.«rs-{hops, but proves 
fcldom genuine, and is oicen mint with Chalk, Par- 
get, and oiher ThinE;s: Whence the Glafs-maker^ 
who ufe fuch Cerufc 10 makeGlafsof Lead, lofe both 
their Labour and Materials. It you are willing to 
peparc the bed Cerufe of thjs Kind with Vinegar, 
,ftil Vinegar of Wine, out of a Cucurbitc through 
1 Alioibeck full of liiin Plates of Lf;:d, and fo dif- 
lofed, that the imali Drops which apply themfelves 
"them, may neither tall into (he Cucurbiie, nor 
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I* ruo tlo^n ag^, but be all colk>^cd la the Chai 
' of tbe Alimbeck, aod thence run down through il 
'' Neck into the Recipient apifitcd to it. ha ihe Dif-iil 
tilUllon be performed in a gentle Fire for i few DaysM 
Thc,Vir,egar faluratcd with Lead and dulcified, wiU¥ 
be colUflcd in the Recipient. Being inrpiOotcd sc- 
cording to An it forms 3 Heap of Cryftals called 
SMcbaruia Saiurni, Sugar of Ijad: Thcfe being 
cakined in a gentle Fire, fall jnto a whice Puwdcr, 
I which is very ufcful for GlalTes. Ca'x of Lead made 
red inanopenrcveibaaiory Fire, and called red-Lead. 
or,tEie Litharge comn^oniy fold, may be fubftiiutcd 
for ijic foregoing. But, as the latter in particular, 
comtnoniy leaves the RfguUis of Lead at the Bottom 
of the VeOel; ic mu(l be mehed, before it b added 
tp the Mixture for the making of Glafs, and thei( 
poured into the melting Cone, and the precipitKc4 
ktgu!u4 of Lead mull be feparatcd, or the Mixture 
prepared for Glafi be poured into Water, if it hat 
been only a C^uarcrr of an Hour in Fufion; and the 
Lead be thus feparatcd from the pulvciizcd Glafs^- 
Therefore, it is alfo piopcr, to mix wilh thofc Glaflirt 
to which Litharge or any other Calx of Lead J 
added, a Portion of Nitre, wliich deftfoys the Lead 
and vitrilics it foon. For Litharge ConfilU of ver 
fubiil Scales, and of UmW Ma0cs of Lead outwardl/ 
vitrified. 

Tin is flill more cafily calcined than Lead by t 
firll Meihud, and with a ilronger Fire ; oth«rwifc» 
it is fuoner prepared by the following Method in par- 
ticular. When your Tin has been melted in a Cru- 
cible bjra gentle Fif9, add to it half as mucli Lead:. 
. This doRi--, increafe the Fire by degrees. So foon as^ 
begins t.> grow red, the Tin is rejected out of the Mix- 
tuic, in iurm of a Calx of different Colours. ConiM 
nue the fai]i£ Degree of Fire, till thisCak fraoaks r 
longer, but fparklev Then take it away with on Iroon 
Ladle The; like will be produced again fevetal 
'^' i._ ,Ww:n it ,ls^:#lk£t«l, burn it (juitc in the 
■ 1 fuuribj 
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rth Chamber of the Furnace: But, ic wIU noctx 
_ Jicr Ircc from Lead. " ' 

The Calx's oFGoId and SihTr are prepared by Sold- 
tion in tbcir proper, aci.d Menftrua-^ from which they 
■re fcparatcd by eitraftion of the Spirits, or by pre- 
cipitation with other Met»h or Salts. Mean whij^, 
be aware of fulminating Gold. Cclx of CiolJ pre- 
cipitated out of Jqtia Regis by Tin, is called Cal;/! 
Cajti. Mercury iticif being corroded by /fyia Forth 
and Oil of Vitriol, is rendered more fixt, and when 
infpilfLitcd, it is fomeilmes added by Artificers, tti 
Compofitions of Ca!xs for tingin" of Giaflfes. Semi- 
metals arc calcined by thirmfclvcs, which is eafily 
done chiefly with Regains of Antimony, or dinblved 
by Acids, and precipitated fcveral Ways : Nay, wiieti 
prepared wiih Nitre by Detonation, they may cnt«r 
inro the Compofirion of GlaDes. 

Having prefjared ihefe Calxs, you will be able tia 
tinge Gla/Tes in a Miihitude of Mannersj efpccialfy 
if they arc at the fame Time accompanied with fomc- 
ether Bodies. 

Obfcrvc ingencral. r. You muftpur your Mix- 
ture cither in a new VefiVI, or at leatl in a Vefiel in 
which Glafa has tiecn in the fame Manner coloured, 
worked, melted, and taken out. 2. The thicker 
Bits of Glafs fequirc lefs of ilie tinr»ent Calx?, and the 
pnncr Ones require moie. 3. Ofc a Fire of fuch li 
Irengfh, as that a warm Tobacco-pipe being iniro- 
bccd into it, there may indeed adhere to it a pretty 
Wck Crulb, but net a large Knob of Glafs : Ntxr 
"wft the Mixture hs put at onc« into the Veflcln 
ut when part of it is thoro'.'ghly mctird, the reft 
may be put graduilly into llic Vcfftl with a froall 
"tin- Ladle V For fomc iNlixtiiren ace very apt to foam: 
If wliich we fbiH foon give Exaniples. 

I . The green Colour is made of two Oanccs of the 
ilixture for cryfljlline Glalv, to which you ate co 
nix about ten Grains of any Copper whattbevcrt or 
or Brafs: If you add to the Calx of Copper a few 
Gr^DS of Cr^us of Iron, you will have tb( fipeft 
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GItfsof a yellowifli grecn-CoIour. Thence, yoi 
be able, by changing the Proportion of cocfe 1 
Calm, to vary diis Colour in an infiiiite Numb 
Manners. 

2. Glafltsare tinged with blue by Smalt, fay Zifi. 
or by Cobalt itfelf, previoudy roafled, by n:ixl:- 
three or four Grains of it, with two Ounces of Glal- 

3. Your Glafs is brown or black, if you mix w.; 
it a great Quantity of Cobalt or of Zaffre, for !r 
ilance, one Drachm. The Croci of Iron, and all i;i 
Ores, have the fame EfFeft, if you melt them toge- 
ther in a good Quaniiiy with Glafles. KcvcrthcJcls, 
there is a Variety in this brown Colour : EfpeciaJiy, 
if they are finely divided : For, then, the blue Cokmr 
of the Smalt, and the rufty Colour of the Iron, 
again be diRinguifhed. 

4. You give GlalTcs a golden Colour, by addiogl 
the Dofe of the above-mentioned Mixture, twcn 
Grains of roaOed Manganefe, a Drachm anda halfq 
1'aitar, and fix Grains of Charcoal-dutl, or of Soot 

5. While, milk-coloured, opaque Giafies arc pii 
pared with Tin, by adding to your Mixture for Glal 
one fifth Part of Calx of Tin, to which the &id 
Quantity of Calx of Lead mull be added for a moi 
caly Fulion, with one Grain of loafled Manganefe. 

6. If you melt with FHnts alone, the double or 
treble Quanliiy of Caix of Lead, you will makei 
moll beauiiiul Glafs, of a yellow Colour with aflighi 
grecnifh Calt, more fufible than the foregoing, thai 
will foon reject its Bubbles, and cafts up all the fmali 
Sion« : You may alfo add Calx of Lead to the fore- 
going Mixtures. Such Glafs will have the foregoii^ 
Colours in a very elegant Macincr. Calx of Tia 
aiidcd in an equal, or a double Quantity, rendert 
them of a niiik Colour, and they may be moft finely 
tinged, if you add moreover Calx's of other MeiaU. , 
Such opaque and moft fufible GlalH-s, made ot Calt J 
of Lead, of the Mixture for ctyilalline Glallirs, and f 
of Calx of Tin moft finely mixt together, and tinged 
together by Caix'i of other Mctal^ arc called En<mfi* 

(Enamells.) 



Assaying Metals. 4^7 

Enamclls.) Amaufa^ or Smalcs. Vou may read lic- 
icral Things concctningthclc Matters, iniheabovc- 
Vntioncd Autbois. 

PROCESS LXXXV. 

IbJ iydrefiatUal andpatical ExaminatioHs of Metah and 
Mhierals. 



APPARATUS. 

M-IlS, as well as the foregoing ProcelTcs, con- 

cerning Glaffcs, ftridly fpcaking, do not, in- 

^dtcd, belong to the Art of AJlliying. This Exami- 
nation is peribrmed by fevcral ApparalUi's, which 
you will find defcribcd in the hydrolUtical Writeif, 
mong which you may chufc that, which, from Ufc 
nd Comparifon, you will judge tu be molt conveni- 
■*. Miikc the following Obl'ervalions in general. 
. Hiivc at hand Water diHillcd in a Glafs-vcflU 
D a gentle Fire, that may fuUain a Solution of Silver 
r ot Lead, without being turbid: For, fountain, 
pvcr, and rain-Waccrs, are too different. 

2. Let the warmth ot the Water and of the Bt^dy 
D be weighed, be fixi: For, it may occafion a very 
treat DiHcrcnce : Which appears prelcncly, if you 
Keighin the fame Water made warm, the lame Body 
!hat has been already weighed. Fur, it will appear 
faccifically heavier: 'J'herctorc, you muft be provided 
Rjlh a Thermometer. Hut, you mult chufc a Degree 
■ot exceeding much the grcatcft Summer-heat, foe 
Jnftanceyo, according to l-'ahrinbeit's Thermometer. 
You mult warm to the lame Degree not only die 
Water, but aifo the Body 10 be weighed ; which 
uy be very well duiic in a Baliseo ALiruv. 

* PuiicnMy ibe ALJitina KfJ-^^lka •, nr Hydroflatlclci ap- 
'fcd 10 the Mmtrta Midira. 10 which \\ lubjoincd ■ prcvoat hv- 
roflctiot Wsy orcnimauDg Om, by the Honourable RUirt 
' '; E% F. R. S. !«*</. tb^o. in Hvo. 

3- Yw 



3. You muti firft weigh the Bodtn in die Aff. ^ 

i^thc moft exzGt Mmncr. 
, 4. Porous, finking Bodies, which abforbe Watcii 
Itiuft prcvioufly be moittciwrd in a (halJow Vcflcl, /ull 
of very clean Water, to rttpcl, as much as polfiblfj 
ihc Air out of the Interftices. For, it renders BodieJ 
fpccifically lightcri but, the Water that filk the in- 1 
t5rfticc<i of the Body to b: weighed, is indifferent 
with regard to the Water that iurrounds the BotJy. 
But, when Bodies arc moillened, ttiey muft not be 

' Immerfcd in the fame Manner, but they mull be con- 
tigaous at Top to the Air. For, by that Means, fhs 
Air inherent in the Interftices of thi^ Body, will ic- 
tire (juicltcr, and mote complcatiy. 

5. And as fomc Bodies do in a Minnrt rcjtft Wtrer* 
and fmall aerian Babbles, ihat rendrr Bodies lighter, 
■re produced at the Suffaccofulmoflalf folid Bodies, 
white they arc immcrfed in Water, efpecislly warm 
"Waterj they muft be moiftencd as foon as poffibiy 
yon can. 

6. Therefore, ybu mtift as mtJtli ns polTiblc, girt 
the Bodies co be weighed a fmooth aiid ncn Oucfiiie: 
For Inftance, Metals reduced to S g^'ibutar f oim, 
may very eafily be weighted by cftrS Method. 

7. Bodies full of HoUows, and concealing Air 
■*ithin thenifelves, muft be reduced to a Powder, 
■which muft be foakcd in Water for a good while* 
and now and then ftirred before ic n weighed. 

8. Salts muft be weighed either in Alcohol (and 
they muft all o! them have the above-mentioned De- 
gt^e of Heat) or, if they arc diflblvtd in Alcohol 1 
or, if you have none at Hand, you muft make a 
Brine thoroughly faturatcd ivith the fjid Salts, with 
an undetermined Degree of Warmth, and compare 
ibcfpecifick Weight of it, by Means of a fotid Body, 
for Inftance of Glafs, immcrfed in it, and afterwards 
immcrfed in Water: Which Weight muft be com- 
pared with that of the Water. 

Tb9 
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The other Encbeirefes depend upon the Qualiry 
of the Inftrumcfics employed, and upon your owri' 
Praftice. 

9. Metals are more exactly weigh-d ftaticaliv, if 
you weigh firft a certain Mafs of the fsme P.leu! 
rendered perfectly pure : Which is very w^ll dnne, 
by drawing \z in:o a flender cylindrical Wire, and 
by cutting out of it a Cylinder of a certain Length, 
which mull: bt weighed in a docimaflical Balance. 
Thus you may compare all malleable Metals diawn 
to Wire. You will be able to conclude from ai 
hydroflatical aiid a ftatica! Examination, the Purity 
chiefly ^of Gold, as being the hcavitft, and of Tin, 
as b:ing the lighted of all Metals. 
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PLAT i". 1. 

U G, 1. A Pcftlc, to flatnp ibe Oppeh witt. 
't is called in German ^unttt- 
. h. Irs wooden Handle-, lebicb h fafientS- 

into the bjUozv Bmfs CyUn<Ur in the loivcr Part of it. 

r. A. e. t". g. 'II.:: hrc^fs, P.irt of the FejlU vjbizb is 
prejjed doton into the Ring P"ig. II. filled wilb Afiies, (» 
make the Cavity and Upper^border of the Coppel ( j 1 77.) 

e. h a fpherlcal Segment very well polijbed^ ' wbicb 
. , ccrrefponus to the Cavity of the Coppel. 

d, f. Is a projeihn^ Border, wbicb forms that »/ 
Ibe Coppel. 

c. g. li ibe hoL'o-d) brafs Cylinder^ into wbicb tbt 
Handle a. b. is reeeived. 

Flo. II. -^ l>rafs-lUng,. called in German- JSomif, 
drawn according to the perpendicular SeSlior., reprefet^t- 
ing a truncated Cone., open at Top and at Bottom., wbicb 
is filled with the Jpa to bepre/ed ds'wn with the PeftU 
Fig. I. The pricked Lines tiiark how deep the Peftle f»i(/{ 
be thruft, before its Border d. f. reaches the Sides of ibt 
Ring. 

• It is proper to have ready at Hand three or few fucb 
Rin^s cf different Sizes, with Pc/lles (orref ponding t» 
them. The leajl cf ihcm muft form a Coppel, of -J- of an 
Inch; the largeji of them mujlform a Coppel two Incbes^ 
frc!.i cat is tul, 

Fio. 
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Pig, III. A Coppel cut perpendicularly. 

a. b. c. The Caviiy that contains the Metal. 

d. The Bottom of it (§1/6.) 

Fig. IV. a Box made cf Plate-brafs^ and open at 
Top ', being |- of an Inch in Diameter^ and three Inches 
high. 

a. b. Its Cover^ having at Top a fine clofe Hair-- 
Jieve. 

c. Through the Pores of which the Afhes wherewith 
the Box is filled may bejhakenout (§ 178 J 

Fig. V. A wooden-^cHk like that Fig* I. to maki 
Tefts. 

a. b. c. Tht convex Part which forms the Cavity of the 
Tejls. 

Fig. VI. An hollow wooden-RingcMt perpendicularly^ 
which is filled with a Mafs of Clay^ and incompajfed 
withz, a. b. b* an iron-Ring^ left it Jbould break afunder 
(§ 187 — 19!.) while the Matter is beaten into it. 

Fig. VII. A fcorificatory Tcft cut perpendicularly. 
7he Diameter of it muji beabout two Inches. Its Bottom 
a. b. muJl be narrower^ that it may fooner grow warm 
in the Fire (^ 186.) 

c. d. c. Its Cavity. 

Fig. VIII. A large alh-Vcflcl, ^r Coppel, incom-^ 
pajfed with an iron-Ring h. i. k. 1. 

a. b. c. The Cavity of itj like a fpherical Segment^ 
furrounded with a Border d. e. f. g. 

h. i. k. 1. /fn iron-Ringj to retain the Afhes (§ 185.) 

Fig. IX. A Shaver, curved according to the faid 
fpherical Segment^ to cut the Afhes preffed clofe^ in order 
to make the Cavity of the afb-Veffel (Fio. VIII.) 

a. Its Edge. 

b. Its Back. 

c. d. Two Handles to hold it (§ 1 84. N^ 3.) 

Fio. X, A Hand rowling about a fmootb wooden- 
Ball, therewith toprefs clofe to the Cav'ty the dry bone- 
Afhes fprinkled upon it^ that it may bt made very fmootb ' 
(§i84.N-3.&4.) 

G g a Fig. 
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Fig. XI. A large a!h-Vcflel, framed in an earihtM' 
Dijh a. b. c. d. 

c. f. g. Its Border (% 184.) 

h. Its fpherical Cavity. 

Fic. XW. A toothed^ woodm-Vc^\c, to prefs clofe the 
jifimput into the earthen Dijb (§ 184.. N" 2.) 

Fig. Xlll. A fmalUfemi-cylindrical Mould, to fern 
the dccimafiical Mu$e. 

a. b. c. d. Its convex Back, 
c. g. a. Its hinder-Plant. 

b. d. e. f. Jti fare- Plane. 

h. A Hole in the fare-Plane, wherein to fajten the 
'■SirnVi p. icitb •whitb the Mould may he pulled out, 
%'hen the hack and the hinder-Plane of it are covered 
wilhCli^ clofely applied to them [§ 199. N". 200.) 

Fig. XIV. A concave Mould, •which being applied 
to the foregoing (Fic. XII!.) the Miiffles are made 
foonert and more folid. 

• I. A ftmi-cylindrical Cavity, which is larger than the 
forrgoiKg convex Mould ( Fi c. X i II. ) '1? make the Thick- 
tiejs of the Muffle. The hollow Surface of it is done 
over with the clayey Matter. 

m. 'The binder-Board, zvbere the Muffle muji he clofe. 

r. The fore-Boar d^u-hich femes for prejfingtbe Matter 
clofe. 

' i. i. k. k. TwoScrews, tbefcrew-boles cfwhicharein 
the binder- Board, to make the binder and the fore -Board 
dram tcivnrds each other. 

o. n. The upper- Board which makes the Bottom or 
Floor cf the Muffle. Itisfurnijhed with another fmall 
tranfverfi'.l Board, q. that it may rejifi the Effort of 
the Screws g. g. (§ 200.) 

8. The Nuls of the Scretas g. g. 

t L A T E II. 

Fig. I. A docim.''flical Muffle, with afixt Bottom. 
Jt is jccn on the fore-part, and fide-ways (§ 194.) 

Fic. II. A dccisy.ajlical Muffle fet upon a moveahk 
BettoWt and lo be fan oh the hinder-part^ and laterally. 

Fig. 
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Fig. XVI. ^he •acodmer earthen wafliing^ Trough 
cr Tray, to wejh off the iighltr end uuprojilabk Parti- 
tlfs adhering to ike Ores. It refcmbks a fmalt Boat^ U 
about one Foet Icng, and aftiv Inches bread and deep. 
Ihe binder and higher Part of it ferves aj a HandU 
10 H (§ 214.) 

Fig. XVII. The granulatory wooden Box (§ 215.) 

Fig. XVill. The granijlasory cylindricdl Machine, 
put upon a VeJJel full ef IValer, Jo that its undtr-f.de 
miy hemmerfid in the IValer. The Metal to be gra- 
vulatcd is poured upon urns (§ 2 1 7.) 

Fic. XIX. The mek , which is e/ Copper 

or Iron (§220.) 

Fig. XX.yJSetof Mo: make Ingots {% zz^.) 

pf Aletalf. 

FiG. XXI. J Mould with herical Segwenis, for 
the r,ietaUick Rcgulus's which (0 he put iato the Cop- 

PLATE III. 

Fig. I. The Docimaftical cr EfTay-Fumace. 

a a, b b. c c, 7 he Body 0/ the doeimafiical Furnace 

ff232.) ' 

d. Its /Iperture at Top. (Ibid. 'N" 1.) 

e. Tb: Door of the /Ijh-hoie. 
k. U. Sliders tojbut the Doer. 

f. The t:ppsr-D-Jor that is contiguous to the Muffisy 
tohicb isfeen v^'ilhin, in its proper Situation, together with 
ftao Ccppels in it. 

■ I. 1. Sliders tojbut the upper-Doer. 

m. An oblong Hole in one of (he Sliders. 

n. Another Jemi-circular Hole in the other Slider, 
ihrcugb tahicb one may Ifok into the Muffie ■•^■hen the 
Deer isjhut. 

, g. g. h. h, i. i. Iron- Plates, riveiled to/he Furnace^ 
^>sd making beiii-jcn then} and the Sides of the Furnace^ 
{Si-Qovesin which the S.iders cf the Doers may move, 

o. o. TuoHsks, toii'hicb two others like them made 

in the h.nacr-pjri of the Furitaic^ do coi refpond, and 

(brougb 
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ibrougb wbicb two finall iron-Bars are introduced to 
fujlain the Muffle. 

p. A round Hole open in the upper-Part of the Fur- 
nace^ that the AJhes and burning Coals may be Jlirred 
with a finall iron-Rod introduced through it. 

q. The Cover^ which may be moved backward and 
forewardy between the iron- Plates c. c, rivet ted to the 
Right and Left upper -Edge of the Furnace ^ and turned 
down. 

r. A Segment of a Cylinder fa^ened at Top of the Co- 
ver q, 

s. s. The Ears of the Cover ^ ferving as a Funnel^ or 
Flue^ and upon which an iron- Pipe may be put. 

t. The conick Tube to be put upon the Segment r. of the 
Cover ^ ferving as a Funnel or Flue to excite the Fire. 

Fig. II.' a fquare Lt^gt divided into two Parts^ 
and to be placed within^ at Top of the upper- Border of 
the Door of the Afh-hole (Fig. I. ) c- cind upon which the 
Lute wherewith the Furnace is inwardly done over^ and 
the prifmatical iron- Bars which fujlain the Grate^ do 
reft. 

Fig. III. Is the perpendicular SeHion of the Furnace 
(Fig. I.) pciffing through the Middle of the fore and 
hinder^Surface^ that one may openly fee the inward Dif- 
pojition of the Furnace^ as if onejbould look into itfide^ 
ways. 

Fig. IV. The Furnace cut perpendicularly^ the SeSion 
pajfing through the Sides of tt ; tojbew the inward Dif- 
pojition^ as if onefhould look into it backwards andfor^ 
wards. 

Fig. V. An elliptical wooden Mould, according to 
which the inward Cavity of the Furnace reprefented 11^ 
the following Fig. mufi be formed. 

a. The upper Part cut offy which forms (Fig. VII.) 
the inferior Extremity^ muji be cut off in the fame Man- 
ner^ to make the Body of the Furnace. 

Fig. VI. The melting Furnace, made according to 
the Mould (Fig. V.) 

d. An iron Ring^ applied to the Border of the Fur- 
nace^ to hold in the Lute wherfwitb the Jnfide of tbi 

C g 4 furntuc 
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Furnace h dene over. A like one isfajiened at the hwtr 
Part of the Furnace. 
. e. e. EarSy to lift up and manage the Furnace. 

c, c. Two Holes, facing which (here are two other 
like ones Mind, through which are pajfed the two /mall 
iron'Bars{h'iG.Xl.)wber£wilbtbeCrate{Fic.Xll.)is 
fupported. 

Fic. VII. 7he Cover, to fet upon the Furnace, when 
aflrong Fire and Draft cf Air is necejary. The Ftguri 
of it may be the Complement of the Part cut off of the 
£l/ipfis {tie. v.) a. 

b. Is a Door hung on Hinges, through -xbicb the Futt 
cf the Fire is inlrcduced into the Furnace. 

c. c, The Ears cf the Cover. 

d. yl Segment of a Cylinder, upon which an iron- 
^ube may ic put in the Manner .of a Funnel to in- 
creafe the Fire -, like that put upon the docimafiicd 

■ Furnace Fic. 1. 1. 

Fio. WW. TheBocr ef theCev(rof¥iG.y\l.feeniin 
th: liifde^ ifhh a projtiUhg iron Plole all round il, to 
fzjhn the Lule -wberewitb it is coated. 

Fig. IX. The a/h-Hole, or bottom-Part, en Ki:bicb 
the Furnace (Fig. VI.) is put. 

c. Ji! irci!-R:ng on which the Furnr.ce is fupportid. 
ci. A Hck to }}i:r educe the Nofd of the Bellows. 

b. A Dsor, to admit the Air, ami liihe out the Afhes. 
Fig. X, Another bottom-Part, ccated vjithin, and 

forming the Bed i. g. h, which receives the melted Metal, 

c. A Hole to introduce the Poker. 

d. A Hole for the Nofd of the Belhws. 

e. A Hole from which the melted Matter may be 
ht out of the Bed within, through a Channel that 
rciuics fnr.i the Bottom of the faid Bed g. down to the 
fa-d tick. 

Fig. XI. Tivo fmall iron-Bars, which are intro- 
duced ikrcugh the Holes o. o. of ike doc/M-'Jlical Furnace 
Fic. I. cr though the licks c. c. cf the melting Fur- 
nace (I'iG. VI.) inlhefcnuer to fuppcrt lie dociniojlieal 
M-ffle, and to f up fort the Grate in the hitter. 
' i\G.XU.Ti-eGyh:efcrtkr,ichi>-g F::n:ace. ■ 

' ' Frc. 
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Fig. XIII. The fame bottom-Part of Fio. X. iutfo 
difpofedy as that the melted Matter colleSied in the Bed 
ofity may be let out through the Hole e. Fig. X. and 
bt received into a Bafon i. placed on the Outfide^ fur- 
rounded with burning Coals. 

PLATE IV. 

Fio. I. The Athanor (§242.) 

a. a. a. a. T^be Tower of the Athanor, or chief Fur^ 
nace^ which receives the Fuel of the Fire : The pricked 
Lines indicate the Ihicknefs of the Wall 

b. b. b. b. The inner Sides which form the Cavity^ 
and are each ten Inches long. 

c. The Door of the afh-Hole. 

c. The upper-Door. 

d. The GratCy which is placed even with the Bottom 
of the Door c. 

. £ The Cover wherewith the upper ^Aperture of the 
Tower is /but. 

g. g. A FluCy through which the Fire afcends from 
the Tower into ihefirft Furnace. 

h. h. h. h. yf holUw Prifme^ which forms the firfi 
fecondary Furnace. 

i. i. A femi' cylindrical Arch y wherewith theaforefaid 
Prifme is clofed at Top. 

k. k. k. k. An iron- Plate coated wit bin ^ wherewith 
thefore-Part of the frji fecondary Furnace isfbut. 

\. A round Hole in the Plate k. k. k. k, through 
which the Neck of the Vejfel 7. may bepaffed. 

m. A Stopple^ whenwith the Hole 1. may befhut. 

n. n. Iron-bars. 

o. o. o. o. Iron-hooks fafiened in the Wally to receive 
the Iron- bars. 

6. An iron- Door to fhut the Flue g. g. 

p. p. p. p. Iron-chainsy with which the faid Door may 
be lifted up. 

*. *. Hocks on which the Door may be fafpended with 
the Chains at any determined Height. 

q. g.q.q. 



j^^Z Explanation of the Figures- 

q. q. q. q. Tbe Funnel of this Furnace. 
r. r. /in iroH-Plate, wbcreviilb the Funnel may hi 
Jhut and opened. 

8^s, s. s. /I [quart Itcn-Fra}n< made of a doublt Platty 

receiving the Plate r. r. 

t. t. AnoSker Flue, ibrotigh which the Fire fajftt 
frBtn the frft fecuMary Furnace into the feccnd. 

u. u. u. u. Anotber fccundary hurnace cyhjidrical. 

V. V. Its upper circular Aperture, Jloped at the fere- 
Part , to receive. 

w. w. Ah iron-Poi which is to be bimg in this fe- 
tffnd fecundary Furuaci. 

. X. X. An iron-Ring, by which the Pot w. w. rtp 
mpen the upper-Border of the Furnace'. 

y. A Segment cut oiU of the Pet, and eorrefponding 
with the foregoing v. v. 

z. A Flue^ vshitb cstrveys the Fire from the feconi 
into the third Furnace. 

"■ 1 . 1 . [ . 1 . J be Third fecundary Furnace, like the fe- 
(end, and having alfo a Vet. 

2, 2. 2. 2. The fecond Funnel. 

3. A Plate, tofhut.open the Funnel. 

': 4. An Aperture which leads from the third Furnace 
into the Funnel. 

g. 5, 5. The third Funnel. 

7. An earthen Retort, placed in the firfi fecundarj 
Furnace k. k. i. i. having its Neck through the Hole 
of the Doer thereof. 
■ 8. A Recipient. 

9 A glafs- Retort, placed in the iron-Pot of tbs fecond 
fecundary Furnace, which Pot isfilUdwiih Sand. 

10. A Recipient. 

11. A Cucurbile placed in the Pot of the third Fur- 
nace. 

ii. Stands, Vihicb fnppsrt the Recipients, anda-hicb 
may be raifcd^ or loweredwith Screws. 

Fic. II. A Pair of Tongs, to take the Tejis and 
Ccppels out of the Fire. 

■d. A»i iro-i- Rivet tj^uihcrezviih the t-u}o Legs cf the 
Tongs are joined. 

b. The 
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mi-lunar anlerior Part ef the TsngSt 
H VtJftU are taken bold of. 
•tn wberewUb the 7ongs are laid hold ef 

, A Pair of Pincers, to take up fmall 

fmall Weights, 

A Pair of Tengj, to taie Crudhlci and 

tJfcU ef a middling Size, cut ef the Fire, 

d Pair ef Tongs, to embrace large Cnt- 

'he largejt Veffels charged Viitb a great 

Metal. 

't femi'Cirele faflened at one of the Legs of 

hie femi-Cirele fajlened at the other Leg, 
reptJ the foregoing femi-Cirtle a, ivkenycu 

l^- 

A fmall (TWi-Hook, to flir the Matter 
tut under the docimajlieal Muffie. 
. A Hodof Iren^two Feet and an half long, 
Tncb thick, to flir the burning Coats and the 
'le Convexity of the dotimajiicat Muff.c, put 
^e Flat. III. Fic. I. 

I. An iron-Hook, three Foci long, and from 
half an Inch thick, to flir the Majfes in the 
f in the vjind- Furnace. 

The Poker, wherewith the melted Metal 
E in the large Tefi arejlirrcd. 
A Poker, to be introduced through the Door 
'oky to free the Grate of the Afiitt or fmall 
vith it is obfiruSed. 

. A fmall rrffs-LatUe, with a long Handle^ 
he Matter is put into the Ve^els that are in 

'.Awcoden-Screcn, uilh a Slit init^ 3. 

II. A cemcnlatory er blow-Pipe. 

V. A Smith's Forge not defcribed indeed 
regoing Furnaces, but eafj to be known from 
as much as is required in Pra^tce. 
U Pair ef Eelloivs. 

b.A 




Explanation of the Figures. 459 

h. The femi-lnnar anterior Part of the TingSt 
uberewitb the Vejfeh are taken bold of. 

c. 7be Ears xobcrtwiib tbe 7o«gs are laid bold of 
and managed. 

Fig. Ifl. vf Pair of Pincers, to take up fmaU 
Grains, andfrnall IVeigbts. 

Fig. IV. A Pair of 7ongSy to take Crucihlts and 
filber open P'tJfeU ef a middling Size, cut if tbe Fire, 

Fig. V. A Pair of Tongs, to embrace large Cru- 
(ibles, and tbe largfji Veffels cbarged witb a gnat 
^antity of Metal. 

a. A Jingle femi -Circle fajlened at one of tbe Legs of 
tbe Tengj. 

h. A double femi-Circle fajltned at the etbcr Ltg^ 
vibicb intercepts tbe foregoing fetni-Circle Zy wbenyeu 
Jhul tbe Tcftgs. 

Fig. VI. ^ fmaU irflH-Hook, to Jlir tbe Matter 
in tbe Tejls put under tbe docimajiical Muffle. 

Fig. W\. a Rod of Jron, tVio Fcot and an half Icngt 
andbaif an hcbtbick, to Jlir the burning Coals and tbe 
Ajbti upm tbe Conz-exity of tbe dedmajlical Muffie, pat 
in the Furnace Plat. III. Fic. I. 

Fig. VIII. An iron-Hook, tbree Foot long, andfrom 
a quarter to balf art Incb thick, toJiirtbeMaJfesintbe 
Crucibles put in tbe wind-Furnace. 

' Ftc. IX. Tbe Poker, wbereu-itb tbe melted Metal 
or tbe Scoria.* in tbe large Teft areflimd. 

Fig. X. j^ Poker, to be introduced tJirougb the Door 
ef tbe aJb-Iio!e, to free tbe Crate of tbe AJhes erfmat! 
Ceafi wberrxitb it is obJlru£Ied. 

Fic. X\. Aftnalliron-l^iAk, tt;itb a long Handle^ 
^berewiib the Matter is put into tbe VelJeU that are in 
tbe Fire. 

Fig. X II. Avsceden-Scieer\, zvilb a Slit in it, 3. 

Fio. XIII. A cmentatory or blow-Pipe. 

Fic. XIV. A Smith's Forge net dtfcribed indeed 
among tbe foregoing Furnaces, but eafy to be knsvittfrem 
fbis bigure, as mucb as is required in Praiiice. 

z. A dsulle Pair of Bt'lov/J, 

b.A 
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b. A Hole made in theftde IFall, tbreugb wb'uh^. 
Nozel ef the Bellows communicates with the Fer^t. 

c. J fmall Pit, in which the yejfels or the Utpt 
Tfji may he put. 

Fic. XV. A. a Furnace, for a large Tip a- 
vend mlh a Muffle, ibe fare-Part ef which isepa, 
thai the inward DifpoJIiien of it may he fan. 

S. The Tffl. 

b. The M'-ffie. " 

c. c. t'WB air-HoleSf through nrbicb ibe Air «dj i 
tnler to excite the Fire. I 

e. e. c. c. Apertures which admits the Air. 1 

B. A lilte Furnace, fiiul hefere. | 

d. A Door to which the Muffle is contiguous, thil tk 
Metal and Scoria's may befeen within, andjiirrei. 

P L A T. V. 

Fig. I. A Pair' ef double Bellows, ivilh then 
Frame. 

a. a. a. a. Iron- (lays, fafienedta the Uprights if tk 
Frame of the Bellows, every one of which may recei-^t 
the Trumcns or Axles of the Bellows, that they msy hi 
raifed or lowered at pleafure. 

b. b. Iron-Keys, wherewith the Triinions are fafl- 
' »ned, left they Jhould flip off when the Bellows crt 

worked. 

c. c. Tivo Uprights, which receive the Nozel of ihi 
Bellows. 

d. d. d. d. Holes in the Uprights c. c. 

e. An iron-i?'ia, which being paffed through the ILJis 
d. ^. A. iX. fujiains the Nozel of the Bellows, that it may 
he raifed or lowered. 

f. .'/Wcighr, which dijlends the lo-jjer Pert of the 
inferior Bellows. 

g. A Weight, wherewith the upper Part cf the 
Bellczos are charged, that .they may i;c preffcd do-^n by 
a determined Force. 

h, The Handle, wheyewith the DcUccs are wcric.i. 
\.J 
4 
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i. A Cliain, on whlib tbt Bellows are Jufpendid^ 
Viben at reji. 

Vic. II. The docimafticai Balance. 

a. b. The Beam. 

c. The Tong. 
Fic. II!. The Fork, 
a a. Two Holes^ in which tbt Axis funis. 

d. (I. Two Holes, which ritatn the Clafp. 
c. The Needle, whubjbtuas the EquiUlfrium. 

b. An Aperture, that the Tongue (Fig. II. c.J may 
he fetn in, the Place where it correfponds to the Point of 
the Needle. 

Fig. IV. Tif Clafp. 

Fig. V. A. A. ^be Diflies, cr Scales, which are 
fufpended with Silk-Jlrings, on the Extremities ef the 
&«m(Fic.Il.;a. b. 

B, B. Iwo moveable Difhcs, which, being haded 
ivith the JVeigbts and Thi/igt to be weighed, are pta 
into the foregoing Difhes. 

Fic. Vl.Tbe Support, on which the Balance is faf- 
pended. 

a. The Pededal. 

b. The Pillar. 

c. An Arm. 

d. Tbtfirfi Fully, 
c. Tbefccond Pully. 

f. The third Pully. 

g. Another Arm. 
h. An oblong Hole. 

i*. A fmall Plate, te be inircduced through the 
Hole h. 

(k. A Weight fa^ened on a Silk-firing, where- 
Oilb the Balance maj be kept raiftd. 
Fic. VII. //CalV, in which the Balance it put up. 
a. a a. Tbc ({''indows. 
b. The Support (t 10. \'l.) with the Balance. 
' c. The SiiyAr\ng<sa".-ejfed through a/mall Hole made 
sJ bottom of th: fsre-iywdow, tabtrewUh the Balance 
nay be raifed or hatred, tohemhi Cafe isjhut. 

■ e. c. 
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awcrs, wherein tbt ff^ei^his, Scalts^ andothff 
t/jls areput up. 
. . ~ i. \IU. Iljbews the Vvaghis inclofi-j in a Sts. 
' ' i. IX. The Proof- Needles, faJieMti togetbtr. 

a. a. a. The Extremities of them which art rtdkd 
egairjft the Toucb-Jione. 
Fig. X. The Toucb-ftont. 

PLAT. VI. 

Fio. I. The ^/fl/j- Furnace lo he feet, on the fm- 
fart. 

A. Ibe inferior Chamber, which is the aJb-iUt. 

a. Its Door through -xbich the AfiiSi are taken caf, 
and the Wind is admitted either immediately or bj 
Means of the Pipe b. which is conveyed thither fr6m t 
hole made in the Wail of the Laboratory. 

c. The Place where the iron-Bari are put. 

d. d. The Ledge upon which the Iran bars re^^ ani 
whereon the Veffch cire pnl. 

B. Thefecond Chamber, cr fire-Place. 
c. The great Door. 

f. f. The /mailer Doors. 

C. The thii;d Chamber. 

g. A Hole, through which the Flame pajfes from tht 
peond into the third Chamber. 

h. h. h. Doors. 

i. i. The Hearth or Floor, 

D. The fourth Cliamber. 

k. k, A quadrangular Hole for the Paffage of tit 
Fire. 

1. The Door. 

m. The Funnel. 

n. n. n. n. &c. prkkt Lilies, Jhsiuing the Form of tht 
inward Cavity of the Furnace. 

o. o. o. o. o. o. 0. Small Holes viade through everj 
Door. 

Fig. II. The Furnace reprcfcnted at the binder- 
part. 

Fic. in. The PiHure of the Furnace cut perpen- 
dicularly in the Middle : Together with a Reprifentalion 
I cj 
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of Iti Vijils wilUn. Tbt Laltrs ttrrt/pcnJ wilt Ibcfe 
«/Fio. 1. 

Fig. IV. A cylindricaVcBi (but ihfi m Top. 

a. A Holt tbrougb which the Matter may he pat 
into it^ and examined when therein. 

Fro. V. A common triattgnlar Crucible, adapted tt 
litfaim U/e at lit foregoing Fig. IV. 
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Fire 298 
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Glafs- makers, for Experiments 
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Dufch-fchweiflen 343 
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Cahr- Kupfer 
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Earths 8 


Galena 
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(Scaled) 9 


Gam a re 
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E<'ulcoration 19; 


Giffi-Mehl 
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Eiren-man, Eifcn glimmer 1 -.t) 


Glafs 




3.'8S 


, Grob-kccrnig, Grob-fpci- 


■ Gall 




40 


% 3J9 


Of Lead 




18, .g 


Klaar-koernig, Klaar-fpei- 


KopiF, See Hematites 


lllg 3^.6 


Gold 




1, 21 


Schweiflig 1^9 


(Native) 


57 


a^-JilL 


Elc£lnmi. Sec Amber 
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Gold (Fulminating) 261 

■ (Rcdu£lion of) 

285 
Gold-folder 144 

(Melting Precipitation of) 

279 

(The punf}'ing of) with 

crude Antimony zy^ 

Is not fband in any proper 

Ore i^^^ and foil. 

Refi(!s Coppelling 2 99 

Is fcparatcd trom Silver by 

Jqua Regis 2^0 

• Fort is 262 

Granulation of Lead i r 

Tin 16 

Gravel 8» 9 



Gravity (fpecliick of Minerals) 

124. 125 
Grit 8 

H- 
Haematites 
Hepar Sulphuris 
Hinccrhalc 

I. 

leat 

Inkdone 
Ingot an 
Iron 

Ores 

(Native) 



^57 

3*5 
267 

128 

140 

7* 
4 

iM. 

is attrafted by the Load- 
ftone 4» ^37 

Is not dilTolved by Lead 

224 

When deftroyed by Glais 
of Lead, is eafily Icorified 

ihi/. 

when mixt with Antimo- 
ny, is not attradcd by the 
Load Hone 3^7 

when melted, lofes its 
Malleability 340 

Is freed from Sulphur, l^y 
abforbunt terreilriid Bodies 

Becomes malleable by Kc- 
dudlion, and by hammering 

34* 



\ 

'E X. 457 

mentation with inflammable 
fixt Bodies 344 

Melted with- Pitch. coal 347 
And by Fufion, and Ham- 
mering 348 
&,• 
Kupfer Glantz. 14^ 
■ Glafs-Ertz ihidM 
■ Nickel. Sec Copper- 



Ores 



• Stem 
. Waffcr 
L. 



i3»» '4^ 

3«4 
311 

169 



Lapis Lazuli 

Laboratory 

Lapis (I.ebctum) 

Lead (Red) 

Lead 2, 14, 

Calcines Tin 

/Blackj or Wad 

(Native) 

Ores 



»5^ 
123 

II 
II, 139 

»5 
.■Si 

ibij* 
(Glafs of) becomes very 
fafible and penetrating, by 
Arfenick zoS 

(Prcdpitation of ) out of its 
Ores 29 s 295, 297 

Does not difi-)Ivc Iron 15 
(C.ilxs of) cbulliate in the 
Redudion 291 

(Redudion of) in an open 
fire 296 

— (Separation of) from Cop- 
per, by Eliquation 298 
— * (Pure) how known ibiil. 
Does not diilulvc Cupper, 
onlcfs agitated by a Itrung Fire 

300 
Is ibon fcori£ed by Arfe- 
nick 222 
To try, whether it contains 
any Copper 299 
Litharge 3, 1^, 228 
■ TurnsiStone:* into Glafs 

17 

Does not diflblve Metals 



unlefb they are dellr J) ed ibid. 

^^. Lorication, or CoAtiog 74 

Turns to Steel, by aCc- LunaCornua 257 

I I 1 III js volaitle ; 5 6 

H h 2 Maiigaiku 
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10 — ConfiuncsiBipcrfeaUnk 



tMMpncfc ^. , 

;^. (Whitel 

MarWe '" 

Warfe 10. " 

lulclenKme '7' 

MeniUu« • + 

- (Moift) *''■ 

- [D»yl 'M- 
McnIlruamlDiylofMmIs 40,^1 

- b not 3 perieft Metal 



- (Ct^-Aalizatioa of) 

- Become! Vnlxule in , 



Ftte 
Becoowx fixi, &*!. 418 

— D«on3te> and Ixomci 
Alkali /&V. 

— Reodere Gold aai itha 
inille»Mc <49, 1^7 



1.1 It altogcdier volatile 

itiJ. Offenbrkith so 

. (Nfliive) M9 Okcfoflron )». 

. (Virgin) it'J. Ofcen fCoppwJ 144 

-. (Ores) >*^^. Ollarii (Lapis) 11 

. .1 ■- Dow rot diflbti* Iron, Ores t^w 

nor Reguliis of Antimony zt •— Cncldeb^PijC xog, 

- — Ainnig*ma Hid. jii 

. Ig leparaced from amal- ^— |Arciiicul] 

gamatcd Meul«. by Fiiwion —-[FuGbIc) 
UKlDittUUiion zjf -^ (Untufiblr) 

, Of;, from Minerals 3^.? — (RefrafioryJ 

- U revived by Iron 354 --— (DitFercnces of) 



Metal (Princc'i) 
Metals 

MiC4 

Minerali 






5 •^— (Elutriabfe, or decntaUe) 

I (IndeuDtable] AtJ. 

Orpbe, or Oijwment 



- Are ftldom pure itid- 

- (ClaiTci of) r&</. Pcttelrum \tt 

- (Cotnpoui)d)(it</.{5'i:3 Phlogifloti ent«n fnUlke 

- Not alw3}-s known by poficion of Mecal* }6 



'■■% 



their Oiiiiide 1 3 ■ Faciliiqtct thfl 1 

_ (Vitriolicli) 140 orMcials 

Proper ijj Pix Judaica 

— Jniptopcr ihiJ. pomplrotyjt 

Accidental ibiii. Pot (Melting) 

Miiy 171 Fou (Cemenl) 

Molybdmia iSl Pledpitaling 

Moulds (Set oO 71 Predpiution (McIttOg) 

Mu& [Docifnaliica!) 6i piiation by FuAoo igtc iq| 

N. [Moid) „ 

Naphta 1 tS Procelles. What tliey ve ' 

Nieder-Sdilag 191 ■ Their Infiutc MdM 

Nihil Album s6 tade m, 

-^Gjyfciun I'ii/ y 375 P)rrit« (Wbiie) _^ 

^^^ ■ r, '^''" '■j^ 

^^ (Gcnerauoii <u) xyi 



^^^L[Yc 
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. [Ycllo*) i»r, 1J7 

. (SJpliuiwtti} of Iron 1 7 1 

. Copper iiiJ. 

« • Vt'by iciniiarj tji.zzi 

Qoarauia 19^ 

Quartz 9 

' Doca not tdlore the 

Whole of the Metal ilU. 

-, I* periormcU with a 

piuc Phlo£iAoB 17 
R<^ulo( 19' 
. Of Aniintoiiy 44 
^ ' ■■■ Iti Scoria* i^^rf. 
RoaRing 1 69 
.- To be maie \a a mode- 
rate Fire 364. 
Rcii-Stcin 31 1 
Ruby (ArfenicaJ) 4 c 
Of Sulphur lt>l 



Sal- Font! am 17S 

SftiGcm 174. 

Salt (CoiBino&l ilid. (^ 41 

, (CiyflallKatiaDalCamitWD) 



-CfLttdconfainei 
fell 107.110, It4t ijca^ 

Scorilkatioii 1 ge 
{Sign. 



a pofca) 
ao6* 110 
■I ' ■ Done by acUins In- 
gredicnti, i* faciliiatod by • 
medunical Muturc iiS.zig 
Sown 99 

Se^Erong 198 

Semi-Mctala a 



Silvo 
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VS 
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i (Marine) 

— (Ammofiiac) ttid. 

— Its Origine 176 
Salu 6 

— {Melting] Sec Flux. 

(Neutid) 40 

V— Their DlScrenco 1 75 
■ Pcncintc nuthen VcQei* 

4'9 
r— (Separation oO by CryfUt- 
Uzatien 410, 41 
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Sand 

(Black) 

^indivci 
Schlacke 
Schlack Stein 
Schmergel. See Smirit 
Schwvt^Kupter 
SchweRcl'Sctlaclce 
Scoria' 

— Having Metil in' them 
3M 



. J- 



383 



Ore 1^1, &*/W/. 

(Native) ^rf. 

(Th« Coppdiing oO ai i 

^— ( rhc puriiying of] in a 

Urge Tell aj; 

With Sppt dT Sak 156 

With Spirit of Nitre -94 6 

<— • tPrccipiatJan oil out of a 

fuGbtc Ore 10 j 

- — (Reftaaoiy Ow 0*) ict- 

dered focb by Earihi 1 1 i 

tPyritofcOreofl an 

— - (Sepanuion of] fiocil Iron 

SIX 

" ■ - - Iron-Ore Jifi 
— ■ Andmony iiia, 

Tin i<8 

^— [An exaft Separation of) 
irom Copper: Whydifficnlt" 

•?• 
■— Is not equally diflnlved by 

Uad ^ *37. *39 

^^ Ii in alnon evtry Kind m 

Lead aiy 

— Having Copper init blUck- 

ctii in the Fire it^ 

■ Charged witli Snlphur ii 

precipitated by Iron and Leal 
J50 
Skelleci (Edakonuory) 06 
Slate 8 

Snalt 163. 370,411,446 

Smiiii 13S 

Solution [Moid} 194 

Sory 171 

SpMd 10 

^tecimens to be amuned : How 

tobcchofni 139, tf«/ywEC. 

^ . 3'4 
SpiiutcTi 
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I N "D E "X. 

Zntfc- " ■ — I) I iiiM iiMf ^'^^tI 

kc Arid erf Sdi. (AcidoO t^tbrBdrfK 

J7J . fProporoooof tfceMr 

irop-Stonn la and FUogiSpD oO ' jSo" 

■nsg andl'iopcT- — — Anifidal Omftfiiee m 

ic idi-) 114 fDifHUatJDinrfj jso- 

— tuM I 99, 140 .^__(F:<mewrf> 3?j 

■ — It atti. binm 1^/^. (S^u of apni«r ^Ti 

. xtnas not iD tk' SoT^ioa (Lac) jjgr 

Ofciofil i<i 

(GiaveBy) 9 T. 

— (ThcCleairi ' -" ■ 

•'— Vitrtfent) called la Genna Tnm- 

— -(Ink) '7° icnerbea 60 

i (Yellow) ,iiJ. (The makfeg oQ 6( 

. -^_- (GTCy) »*/A Their Matui 64 

(Black) i*^ TSo 67* 

(Red) itid. Tm " 'y 

. (Umc.) 10 (Name) - iff 

-_ Their I>tfieim;ci 8 _— Reiidm M^lxtaSe l^ 

Snbcr Montsnum it ;o 

Sablimaiton 'S8 >— Iscalcined widiLevdiiS, 

. (Geber's) iM. 119 

^^ _^— (Glauber^) ii(^- -■ aad Copper njixt n^ether 

Saccmom ' »8 are cafily rcorified witb Lead 

Sulphur /. 42 .if<./. 

" (Mineral) il'i'f- — Is ver>' deftruaible by Fire 

^ . Ij moll comroonly mixt 33^ 

with Acid 7. +* Ore 10 

^ - (Native) 1 26 - — (J'repaiation of tlie) for a 

^_^— (Variety oO 'H'i- Reduftioii 331 

IsinaltnoftallOes 127 .^— (Rediiflionofthe)334,-,3; 

, Does not affea Gold at ■ Varirt^ of the) it-J. 

all 43 1'ong' S5 

—^—Penetrates Silver iiij. Trockene-Scheidurg 19J 

Tin 'iiJ- TroTSchweffel 3S6 

, Lead Hid. Trough (The Wafting-) 6g 

^^_. Copper Hid. T\ibe (Cementing) or lilow-pipe 

« DifTolvcs lion 44 99 

— . Regulusof An- Tutty 378 

timony '*"/■ 

- Bifmuth liiJ. U. 



,, Boca not penetrate Zinlc ,,„ , . ^ n n- 

Hid.- Uftulation. See Roauing. 
— r-T— Is abforbcd by Metals 

feveral Ways Hid. ^• 

— — Aoratum 4S> 3^5 Verfchlackong 1S5 

— (Liver of) Hid. y 388 Vitlde Mont^um > 44- 

Viui- 
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(Whitt) 

—Of Copper 

Of Iron 

(Ndov.) 
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1 n mcilicinal Wnurs itiJ. 

■ ■ (StaliAic) 14c, 165) 

■ I (CrvllaUiuiion of] 406 

■ |Oit oO dcllroya Itoq 
and Zink. doc Copper 114 

ViirioU (Aitificial) 408 

VoUtilc SubHo^co, when agi- 
tated by ■ great and fudUen 
Fire, meaU &ct Bodm 25;, 
2fi6, 16;, 306 



Weight (DocimiJlica]} 
— {Centner) 

~(Cana) 

, . — ■■ (Gru'iu) 



Wdght(Penny. forPonduiNum. 

Rialatiuni hjj 

(Mitk.) 
WtiiEtte 
WiTcDiilli- CraupcQ 
WifmuthuDi 
Wolfnun 
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130. iji 

•39 



2. 



ItsOrigine iti<t.MJ/Jl, 

— Ore \i^,amifilL 

— h irreaucibJe , gg 

DifiolTO Metal* te 

•— If very rapKJoui /W. 

(flowmof) ,™ 

' ■ ■■Tani* M Glifi Hid. 

■ — The H-hiicfl are ic- 
leducible »&t tT A//. 

VatiiHw) inurejy, wlm 

agiiatrd by a violent Fiie 37 j 

ZiauGraupco („ 
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